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A TUTOR TO 
Aſtronomy ad Geography. 


Or an eaſie and ſpeedy way to know the USE of both the 


G LOB E S, 
Celeſtial and Terreſtrial. 


Jn Sir BDDRKS, 
, I. Teaching the Rudiments of Aſtronomy and Geography. 
- : Aſtronomical and Geographical Problemes, 
Shewing by VProblemes in Navigation. 


Thee ?* the Globes 
4+ the lution 4/79/8764 Problemes. 
5.\ of Gnomonical Problemes. 


6.) Trigonometrical Problemes. 
More fully and amply than hath yet been ſet forth, either by 


Gemma Friſius, Metius, Hues, Wright, Blaew , or any others that have 
taught the Uſe of the GLOBES: And that fo Plainly and Metho- 
dically, that the meaneſt Capacity may at firſt reading apprehend it,and 
witha little practice grow expert in theſe Divine Sciences. 

Withan APPENDIX ſhewing the Uſe of the Prolomaick Sphere. 


The Third Edition Cozrected and Enlarged, 


By JOSEPH MOXON, Hydrographer to the King's moſt Excellent Majeſty. 


ws 


Whereunto is added the Antient Poetical ſtories of the Stars : ſhewing 
Reaſons why the ſeveral ſhapes and forms are pi&ured cn the Celeſtial Globe. 


As alſo a Diſcourſe of the Antiquity, Progreſs and Augmentation of Aji roomy. 


Job XXVI. 7.13s 


He ſtretcheth out the North over the empty place, and hangeth the Earth upon nothirg. 
By bis Spirit he hath garniſhea the Heavens : His hand bath framed the crooked Serpents 
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Printed by Tho, Royeroft, for Joſeph Moxon-:= and Sold at his Shop on 
Ludgate-Hill at the lign of Atlas. M DC LXXIv, 
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Secretary to the Admiralty, 
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Fellow of the Royal Society, 
| AND 
| Brother of the Trinity-bouſe of Dept- 
ford-Strand, 
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LOOK known Love 
to all that's vertu- 
SZ, ouſly Ingenious, to- 
— rn with the par- 
40M Repel I have tong found 
from you, imboldens me to Dedicate 
A 2 fo 


to Tour ſelf this Treatiſe of the © 
Uſe of the GLoBes, [ntituled 
A Tuto: to Aſtronompand Geography 3 
Not as what Tou need, but what 
(when Tour weightier Imployments 
gtves Ton leiſure for thoſe Specu- 
lations) may prove an eaſe to Tour 
Memory : In which only Confide- 
ration it is that I pray Tour Ac- | 
ceptance hereof, from him who de- 
votes both This and Himſelf 
hambly to Tour Service : 
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Joszen Moxox. 
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To the REeaveR, 


Courtecous Rcadcr. 


He Globes js the firft Study a Learner ought to undertake, for without a com +» 

petent apprehenſion of them he 1will not be able to underftand avy Authey et- 

ther in Aſtronomy, Aſtrology, Navigation,sr Trigonometry : Therefore 

my aim in this Book hath been to make the Vſe of them very plain, and eafieto 
the meaneft Capacities : In proſecnt'on of which Deſign, I doubt the Learneder ſort may 
be apt to Cenſure me guilty of Prolixity , if not Tautology : Becauſe the precepts being 
plain, they may account ſome of the Examples Ofeleſs. But I deſire thews to conſider ,that 
I write nt toexpert Prattitioners, but to Learners ; to whom Examples may prove more 
Inflruftive thaw Precepts, Beſides, I hope to encourage thoſe by an ample liberal plainneſs 
to fall in love with theſe Studies, that formerly have been diſheartened by the Crabbed 
brevity of thoſe Authors that have (in Charaders as it xyere. rather writ Notes for their 
own Memorie;, than ſufficient Documents ſor their Readers Inftruitions. 

The Globes for which this Book # 1written are new Globes that 1 ſet forth , which as 1 
told you in my Epiſtle ts the Reader of Blaws Book differs ſomewhat from other Globes ; 
and that both the Celeſtial and the Terreſtrial ; mine being the late#t done of any, 
and to the accompliſhing of which I have not only had the help of all or moſt of the 
beft of other Globes, Maps, Platts, and Sea-drafts of New diſcoveries that were then 
extant for the Terreſtrial Globe,bur alſo the Advice and direton: of divers able Ma- 
thematicians both in England and Holland for Tables and Calculation; both of Line; 
and Stars for the Celeſtial : upon tobich Globe I have placed every Star that vya5 
ebſerved by Tycho Brahe and other Obſervers , one degree of Longitude farther in the 
Ecliptick than they are ou any other Globes: So that whereas on other Globes the Þla-es 
of the Stars were correſpondent with their places in Heaven 6 9 Tears ags, when Tycho 
ebſerved them, and therefore according to his Rule want alm? a degree of their true 
places in Heaven at this Time : 1 have ſet every Star one degree farther in the Ecliptick, 
and reftified them on the Glab: according to the true place they had in Heavenin the Tar 
$071. | 

os Terreſtrial Globe 1 h. ve inſerted all the Newy Diſcoveries that have been 
made, either by our own or F orraign Navigators , and that both in the Eat, Weſt, 
North and South parts of the Earth. In the Faſt Indies we have in theſe latter Times 
many ſpaciows places diſcovered,many Iſlands inſerted, and generally the whole Draught 
of the Country reftified and amended, even to the Coaft of China, Japan, Gyoli,&c. 
| In the South Sea betaween the Eaſt and Weſt Indies are ſcattered many Iſlauds, which 
- for the uncerta'n knewledge former Times hai of them are either 9wholly left out of othey 
C lobes or elſe laid down ſo erroneouſly that I ttle of credit can be attributed unto them. 
California & found to be an Iſland , though formerly ſuppoſed to be part of the main 
Continent quhoſe North-Wef3 ſhoar was imagined to thru# it ſelf forth cloſe to the Coaſts 
of Cathaio, and ſomake the ſuppoſed Straights of Anian. The W-flerz Shoars of the 
| Welt Indies are more accurately deſcribed than formerly,as you may ſee if you compare 

my Terrefdril Globe that 1 havelately ſet forth with the Journals of the latefl Naviga- 
"} rors: And if you compare them with other © lobes you Twill find 5,6,zea 75 degrees difference 
: in 


To the Reader, 


— 


in Longitude in noft Places of the ſe Crafts, Ma gellanica which heretofore was thought 
to be part of the South Continent called Terra Incognita # #29 alſo found to be an I- 
fland. All that Traft of Land called Terra Incognita 1 have purpoſely omitted , be- 
catſe as yet we have no certainty whether it be Sea or Land 3 unleſs it be of |ome parts 
Lately feund out bythe Dutch ; who having a conveniegt Port at Ba'avia in Java have 
from thence ſent forth Ships Southwards, where they have found ſevcral very large 


( ountries; one whereof they have called tollandia Nova , another Zelandia Nova, + 


another Anthoni van Diemans Land 3 azd divers others ; ſome whereof lies near our 


Antipodes 3 as you may ſce by my Terrefirial Glibe, Again, Far to the Nonthwards | 


there are ſome New Diſcoveries , even within ſix deg:eesf 1he Pole : The Draſts to the 
North Faſlwards I have laid down even as they were deſcrtbed by the Searchers of thoſe 
parts for a paſſage into the Faſt Indies. Aud alſo the Dſcoveries of Baffin, Captain 
James, and Copt, Fox (our own Country-men)that attempted the finding a paſſage that 
way into the South Sea. ; . 

1 alſo told you what d ffereuce there ts ina ſeveral Authors about placing the firfÞ Me» 
ridian, which is the beginning of Longitude ; that Ptolomy placed it at the Fortunate 
Iſlands, which Mr. Hues pag 4- chap.1. in hi Treatiſe of Globes proves to be the I- 
lands of Cabo Verde, and not 1hyſe nay called the Canary Iflands; becauſe in his 
Time they were the farthe#t jlace of the Diſcovered World tizvards the ſetting of the 
Sun : Others placed it at Pico in Teneriffa, Others at Corvus and Flora , becauſe 


wnder that Meridian the Compaſs had no Variation , but did then dnlyreſpe the North | 


andSouth Others for the ſame Reaſon began their Longitude at St Michaels; and Others 
b:tween the Iſlands of Flores and Fayal: And the Spaniards of late by reaſcn of 
their great Negotiatics in the Weſt Indies, have begun their Lougitude at Toledo there, 
and contrary to all others account it Wefltwards. 

Therefore I ſeeing ſuch diverſity among all Nations , and as yet an Unifor mity at 


Lome, choſe with our own Ccnntry-men to place my Fir} Meridian at the Ie Gratioſa, | 


one of the les of Azores. 


t y the different placing of this / as Meridian it comes to paſs that the Longitude of | 


places are diver ſly ſet down in different Tables j For thoſe Globes or Maps that have their 
firſt Meridian placed to the Eaftwards of Gratic ſa have all places counted Enftward 
between 1he firft Meridian and the M ridian of Gratioſa in fewer degrees of TL ongi- 
tude : And thoſe Globes and Maps that have their firf# Meridian placed to the Weftwards, 
have all places ccunted Eaftwardafrom the Meridian of Gratiola, aud their fir Me- 
ridian in a greater ntember of degree: of Longitude , and that according as the Arch of 
D. ference s. 

- a Appendix ts this Book, ] have added a deſcription of the Ptolomaick Spheres, 
and have inſerted ſome particmiar Problemes of its uſe ; together with InflrufQtions how 
the whole ns of that Sphear may eaſily be known by this } ook. 

1 have alſo annexed a ſmall ColleFion out of Ir Hood, which declares the Reaſons 
why ſuch irange Figeres and Forms are pifiured on the CzleSial Glabe : and withal 
the Poetical Stories of every Confiellation, 

1 likewiſe thought good to add at the latter end of this Book, a ſmall Treatiſe, intituled 
The Antiquity, i rogreſ*, and Augmentation of Aſtronomy. 7 may without par- 
tiality give it the Encomium of a Pithy, Pleaſant, and Methodical piece : Jt was writs 
ms by Gaſſendus, and is worthy the Peruſal of all /[ugenious Lovers of theſe Stu- 

ies, 


Joſeph Moxon, 
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The Fiſt BOOK, 


Being the firſt Rudiments. of 


Aſtronomy =4 Geography. 


A Dcſcription of the Lines,Circles.and other Parts of the 


GLOBES. 


SS kT ACK 


propoſed a e Maxime, whereon ( 45s 01 an allowed 
Truth)the whole Science hath dependance : and by 


| T Students of all Arts and Sciences have ever 


| fomuch the-more demonſtrable that Maxime 1s, ſo mach the 


more of Excellency the Science may claim. 

This of' Aſtronomy 4a Geography comes not behind 4- 
a \ for herein we ſhall only admit (with the Ancients) that 
the Forms of the viſible Worlds Spherical : Neither ſhall 
we beg our Alſertion any further than Occular Appearance 
will. demonſtrate: every Mans Eye being his Fuage, if he 
be either on a Plainfield, or at Sea, where nothing can hin- 
der a free inſpettion of the Horizon, 

Upon good grounds therefore, they aſſerted the Spherical 


| forms of the Whole:and alſo concluded the Parts to be Round: 


1 mean, every intire Subſiſtence, as the Stars, Planets, aud 
the Earth. I» the Celeſtial Bodies{as the Stars and Pianets) 
this # alſo viſible ; and therefore uncontroulable : But that 
the Earth is Round proves with the unskilful matter of di= 


ſpute 3 


ſpute ; they frequently objeFing with $. Auſtine the words | 
of the Scripture, which ſay, He hath ſtretched forth the | 


A Tuto? to Aſtronomy and Geography. Book I, | 


Corners of the Earth ; zot conſidering whether thoſe words | 
were ſpoken as alluding to the amplitude of Gods Omnipo- | 


tence, or that the Corners were meant Capes of Land, * 


which indeed are ſtretched forth into the Sea, Put that the 
Earth ts Round & proved by atvers certain and infallible 


Reaſons. 


As firſt, By the Nawvigations of our Age, Divers able and : 


honeſt Mariners having Sailed and continued ay Eaſfterly | 
Cour ſe,have at length arrived (without turning back )to the | 
ſame place from whence they ſet forth: witneſs Magellani- | 


cus, Sr. Francis Drake, T ho.Cavendiſh, Oliver vander 
Noort, W.Schouten,c. ; 

Secondly, By the length of degrees in every paralel , for 
it is found by Daily obſervation that the degrees of every 


Parallel , ma the Earth, hold the ſame proportion to the de- | 
grees of the Equino(ttal,as the degrees of the ſame Parallel | 
pon an Artificial Globe or Sphere do tothe degrees of the | 
oreateſt Circle of the ſime: This argument alone is ſuffici- | 
ent : yet take one more from Viſible Appearance : And that | 
is this: The ſhadow which the Earth and Water together | 


make in the Eclipſe of the Moon # alwaies a part of a Cir- 
cle; therefore the Earth and Water which i the Body [ha- 
dowing muſt alſo be a Circular or round Body ; for if it were 
three ſquare, four ſquare, or anyother form, then would the 
{badow which it makes in the e Moon be of - the ſame faſhion. 
Beſides,Of all figures the Sphere or Globe is moſt perfect, 
moſt Capacious and moſt intire of it ſelf, without either joynts 
or Angles; which form we may alſo perceive the Sun, Moon, 
and Stars to have, and alt other things that are bounded by 
themſelves, as Drops of Vater, and other liquid things. 
Put there ts another frequent Argument againſt the Glo- 
bulexs formof the Earth ; and that ts,That it ſeems impoſ- 
fible that the Earth ſhould be round, and yet alſo Inhabitable 
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in all P laces : For thowh we that inhabite on the top of the 
Earth go with our heads upwaras s yet thoſe that inhabite 


'. underneath us miſt needs go with their Heads downwards, 


| like Flyes on a Il all or Ceeling ; and ſo be in danger of fal- 


ling into the Air. 
For Anſwer hereuno, firſf, You muſt underſtand that in 
the Center of the Earth there t an attrattive and drawing 


| power, which draws all heavy ſubſtances to it : by vertue of 
' which attractive power, things theugh looſed from the Earth 
| will again incline and cling to the Earth , and ſo much the 
: more forcibly, by how much the heavier they are; as a bullet 
|" of Lead let fall out of the Air, inclines towards the Earth 


far more violently and ſwiftly than a bullet of the ſame big- 

neſs of Wood, or Cork. | 
Secondly, You muſt underſtand that in reſpett of the whole 

Univerſe there is yo part either upper or under, but all parts 


| of the Barth are alike incompaſt with Heaven ; yet in re- 


ſpect of the Earth, it is Heaven, which we zake for the 


| upper part : and therefore we are ſaid to go. with oxy heads 


! upwards, becahſe our head (of all the parts of our body) is 


| reareſt to Heaven. 


FEE 


' Now that this attractive power lies in the Center of the 
Earth, is proved by this Argument: If the attrafive power 
were not in the Center, a Plumb line let fall would not 
make Right Angles with the Superficies of the Earth ; but 
would be attracted that way the Attraitive vertue lies,and 
fo- make unequal Anzles witch the Superficies : But by ſo 
many Experiments as have yet been made , we find that a 
Plumb-line continued, though aever ſo _ yet it alters no 
Awgles with the Superficies of the Earth ; and therefore 


undoubtedly the Attradtive power lies in the very Center, 
and no where elſe, 
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CHAP, L 
Sea. I, What aGlobers. : 
\ Globe according to the Mathematical Detinition is a 


perfect and exact round Body , contained under one 
ſurfacc. x 
Of this form (as hath been proved) conſiſts the Heavens and 
the Earth: and theretore the Ancients with much pains, Study 
and Induſtry, cndeavouring to itnitate as well the imaginary as 
the real appearances of them both, have Invented two Globes 
the one to xepreſcnt the Heavens, with all the Conſtellations, 
fixed Stars, Circles, and Lines proper thercunto,which Globe is 
called the Caleftial Globe, and the other with all the Sea Coaſt, 
Havens, Rivers, Lakes, Cities, Towns, Hills, Capes,Scas.Sands, 
&c. as allo the Rumbs, Meridians, Parallels , and other Lines 
that ſerve to facilitate the Demontltration of all manner of Quc- 
ſtions to be pertormed upon the ſame : and this Globe is called 
the Terreftrial Globe. 


$ IU. Of the two Poles. 


Every Globe hath two Poles, the one North, and the other 
South. The North Pole is the North pomt of the Globe: The 
South Pole is the South point. =” | 


$ III. Of the Axis, 


From the Center of the Globe both -waies proceeds a line 
through both the Polcs.and continues it felt infinitely 3 which is 
called the Axis of the World; andis repreſented by the. two wy- 
ers in the Poles of the Globe: Upon theſe two wyers the Globe 
is turned round, even as the Heavens is imagined-to moveupon | 
the Axis of the World. 


S IV. Of the Brafen Meridian. 


Every Globe is hung by the Axis at both the Poles in a Bra- 
ſen Meridian,whictris divided into 360 degrees; (or which is alt 
one) into 4 Ninetics: the firft beginning at the North Pole , is 
continued trom the left hand towards the right till the termi- 
nation of 90 degrees, and is marked with 10,20,30,40, &c. to 
90. from whence the degrees are numbred with 80,70,60, &c. 
to ©. which is inthe South Pole: from whence again thedegrees 
are nutfibred with $0,70,60,&c.ts ©, and laftly from o the de- 
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erecs are numbred with 10,20,30, to:90-which is again in the 
North Pole. 

This Brafen Meridian is of:great uſcsfor by the help of it you 
may find the Latitude of all places, the Right Aſcenſion and De- 
clination of all the Stars,&c. and Reftihie the Globe to any La- 


$s V. 'Of the Horizon. 


The Horizon is a broad wooden Circle, encompaſſing the 
Globe having two notches in it,the one in the North.the other 
in the South point: The notches are made juſt tit to contain the 
Braſen Meridian that the Globe'is hung in: In the bottom or un- 
der Plainot the Horizon:there ſtands up a prop;or(as its called ) 


titude. 


a Bed.jin whichthere is alſo a notch,into which notch the Brazen + 


Meridfanis allo tet,ſo low as that both it and the Globe may be 
divided into two cqual halts by the upper Plain of the wooden 
Horizon. T hefe Notches are as gages to keep the Globe from 
inclining more to the one {ide of the wooden Horizon than the 
other. 

. Upon the upper Plain of the Horizon is ſeveral Circles deli- 
neated : as fir{t,the inner Circle , which is a Circle divided into 
twelve equal parts,vis. into twelve Signs, every Sign having its 


- name prefixed to it, asto the Sign of V is the word Aries; to 3 


the word Taxrus, 8c. every Sign again is divided into 30 cqual 
parts which are called Degrees,and every tcnth degree is markcd 
with r0,20, or 30. | 

"Next to the Circle of Signs 1s a Kalender or Almanack,accor- 
ding to the Old ſtile uſed by us here in Exgland , cach Month 
being noted with its proper namezas January, February, March, 
@c. andeevery day diſtinguiſhed with Arithmetical tigures,as 
2,3,4,&c. tothe end of the Month. 


The other Calender is a Calender of the New ſiyle;which is in 


4. manner all one with the Old; only in this Calender the Month 
begins ten days ſooner than they do in the other: and to this Ca- 
lender (becauſe it was inſtituted by the Church of Kome } there 


is annexcd the Feſtival days Celebrated by the Romiſh Church. . 


The two other Circles are the Circles of the Wrnds;the inner- 
moſt having their Greekand Latine names, which by them were 
but twelvezand the outermoſt having the Fxgl;h Namcs,which 
tor more preciſeneſs are two and thirty, 

The 


Pow: 
4 


The uſe of the upper Plain of the Horizon is to diſtinguiſh the 


Stars,8c. and for the tinding the Azimuth, and Amplitude, &c, 


$ VI. Of the Quadrant of Altitude. 


Jormeaſuring the Altitudes, finding Amplitudes, and Azimuths, 
and deſcribing Almicantaraths. It would ſometimes ſtand you in 
good ſtead it the plate were longer by the breadth of the Horizon 


to cut cither the degrees or Days of either Style,or the Points of 


edge of the Horizon : which the Eye cannot fo well judge at. 


S VII, Of the Hour Circle, azd its Index. 


The Hour Circleis a ſmall Braſen Circle.titted on the Meridi- 
an,wholſe Center is the Pole of 
the world:it is divided into the 
| 2 4 hours of the day and night, WF + 
and each hour isagain divided ,ZX 
: into halts and quarters, which / 4 
E | in a Revolution of the Globe //] 
arc all pointed at with an In- | = 
dex, whi.' tothat purpoſe is {j\ 
fitted on th-Axis ef the Globe. \\ A 

The ule of the hour Circle \\N 
15 icr the thewing the Time of * 
the ſeveral Mutations and 
Configurations of Celeitial 
Appearanccs. 


than 90 degrees3tor then that length being turned back will ſerve | 
' you inſtead of an Index:when the Nut is ſcrewed to the Zenith, | 
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Day from the Nightzthe riling and ſetting of the Sun,Moon, or | 


* The Quadrant of Altitude is a thin braſs Plate,divided into go : 
degrees,and marked upwards with 10,20,30,40,6c.to 90. It is *! 
rivitted to a Braſs Nut,which is titted to the Meridian,and hath +: 
a Screw in it,to {crew upon any degree of the Meridian. When |! 
It is uſed it is molt commonly ſcrewed to the Zenith. Its uſe is | 


the Compaſs in any of thoſe Circles concentrical tothe innermolk * 


pp (5), hol 


; Book I. Rudiments of Aſtronomy and Geography. 
0 VIII, Of the Nautical Compaſs,or Box and Needle, 


Juft under the Eaſt point of the Horizon,upon the undermoſt 
Plain is ſometimes hxed a Nautical Compaſs, whoſe North and 
South line mult be Parallel tothe North and South line of the 
Horizon. The uſe of it is for ſetting the Angles of the Globe 
correſpondent to the Angles of the World. 


og IX. Of theSemi-Circie of Poſition. 


This is a Semi-Circle made of Braſs.and divided into 180 de- 
 grecs,numbred from the Equinoctial on either fide with 10, 20, 
: 30,&c.to 90.at the two ends there is an Axis, which is tittcd into 
the two holes of two ſmall ſtuds, fixed in the North and South 
* line of the upper Plain of the Horizon : upon this Axis it is 
| moved up and down, according to the intent of your operation. 
The uſe of this Circle of Politionis,for the finding the twelve 
* Aſtrological Houſes of Heaven and alſo for finding the Circle 
+ of Poſition of any Star or Point in Heaven. 

Thus much may lerve for the lineaments circumjacent to 
* -the body of the Globe. The next diſcourſe ſha]l be 


> > 


| Of the Circles, Lines, @*c. deſcribed upon the Superficies 
| of the Globe; beginning with the Terreſtrial Globe;and . 


Sea, I. Of the Equator, 


9 3 He Equator is a great Circle,cncompaſling the very middle 
of the Globe between the two Poles thercof, and divides it 
into twocqual parts, the one the North part, and the other the 
South part. It is (as all great Circles are) divided into 360 e- . 
qual parts,which are called Degrees. Upon this Circle the Lon- 
gitude is numbred , from Welt to Eaſt , and from this Circle 
both waies,viz.North and South the Latitude is reckoned. It is 
called the Equator , becauſe when the Sun comes to this line 


(which is twice in one year, to wit, on the tenth of _ 
an 


4 
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and the thirteenth of September) the Daies and Nights are E=- ; 


quarted; and:both of one length. 


*& II. Of the Meridians. 


There are infinite of Meridians, for all places lying Eaft or 
Weſt from one another have ſeveral Meridians;but the Meridi- 


ans delineated upon the. Terreſtrial Globe are in number 36. fo | 


that between two Meridians is contained ten degrees of the E- : 


quator.From the firft of theſe Meridians ( whichis divided into 
twice 90 degrees) accounted from the Equator towards cither 
Pole, is the beginning of Longitude, which upon our Engliſh 
Globes is at the Iile Gratioſa,one of the Iſles of the Azores, and 


numbred in the Equator. Eaftwards, with 10,20.30,8&c.to 360. | 


round about the Globe, till it end where it began. 

They are called Meridians, becauſe they divide the Day into 
twoequal parts: for when the Sun comes to the Meridian of any 
Place, it is then Midday, or full Noon. 


s III. Of the Parallels. 


As the Meridians are infinite,ſo are the Parallels; and as the: : 


Meridian lines delineated upon the Globeare drawn through no 


more than every tenth degree of the Equator.ſo are the Parallels } 


alſo delineated but upon every tenth degree of the Meridianzlett 
the Globe ſhould be too much htilled with ſupertluity of Lines, 
which might obſcure the ſmall names of Places. The Parallel 
Circles run Eaſt and Welt round about the Globe, even as the 
Equator,only the Equator is a great Circle, and theſe are every 
one leſs thanother , diminiſhing gradually tit] they end in the 
Pole. The Parallels are numbred upon the Meridian with 10,20, 
30.&c-t0 90.beginning in the Equator,and ending in the Pole. 


They/are called Parallels; becauſe they are Parallel to the | 


Equator. 


$ IV. Of the Ecliptick, Tropicks;axa Polar Circles, 


Theſe Circles though they aredelineated upon the Terreſtrial | 


Globe, yet they are moſt proper to the Celcitial 3 and therefore 
when I come tothe Celetiial Globe , I ſhall define them unto 
Yous 
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6. V. Of the Rhumbs. 
TheRhumbs are neither Circles nor ſtreight Lines, but Heli- 
ſpherical or Spiral lines: They proceed from the point where we 
ſtand, and wind about the Globe till they come to-the Pole 3 
whereat laſt they loſe themſelves. They repreſent the 32 winds 
of the Compaſs. 

Their uſe is to ſhew the bearing of any. two places one from 
another : that is to {ay.,upon what point of the Compaſs any ſhoar 
or Land lies from another. 

There are many of them deſcribed upon the Globe, for the 
better directing the eye from one ſhoar to the other, when you 


: ſceck after the bearing of any two Lands. Some of them (where 
there is room for it) have the figure of the Nautical Card drawn 
* about the Center or common interſection.and have (as all other 


Cards have) for the diſtintion of the North point, a Flowerde- 
luce pictured thereon. 

They were firſt called Rhumbs by the Portrgals ; and the 
name ſince uſed by Latine Authors, and continued by all Writers 
that have occaſion to ſpeak of them. 


6. VI. Of the Lands, Seas, Iſlands, ec. Deſcribed #pon 
the Terreſtrial Globe. 


The Land deſcribed upon the Globe is bounded with an ir- 
regular line, which runs turning and winding into Creeks and 
Angles, even asthe ſhoar which it repreſents (doth.) For the 
better diſtinction of Lands, &c. this line is cullered cloſe by one 
fide thereof with divers Cullers as with red, yellow. green, &c. 
theſe cullers diſtinguiſh one part of the Continent from the o- 
ther; and alſo one Iſland from another. That ide of the line 
which incompaſles the Cullers,is the bounds of the Land, the 0- 
ther ſide of the line which is left bare without Cullers, is the 
limits of the Water. 

The Lazxd is either Continents, or Iſlands. 

A Continent 1s agreat quantity of Land.not interlaced or {c- 
parated by the Sea, inwhich many Kingdoms and Principalities 
are contained 3 as Exrope, Afia, Africa, America. | 

An Iſland isa part of the Earth,cnvironed round with Waters; 


| as Britain, Java, S. Laurence Iſle, Barmudy, &c. 


Theſe again are ſubdivided into Peninſula, Itmus, Promoitori- 
um. CG A 
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which being almoſt encompaſſed round with Water , is joyned 
to the tirm Land, by ſome little Jimm , as Molacca in the Eaft- 
Indies, &c. 

An Itmuw is a little narrow neck of Land, which joyneth any 
Peninſula to the Continent 3 as the Straits of Dariene in Per, 
and Corinth in Greece, 


A Promentory is ſome high Mountain, which ſhooteth it ſelf - 


into the Sea, the utmoſt end of which is called a Cape,as that great 
Cape of good Hope, and Cape Verde in Africa, 


The Water is either Ocean,Sea, Straits.Creeks, Lakes,or Rivers. | 
The Oces is that general collection of all Waters, which in- 


vironeth the whole Earth on every ide. 


The Se is a part of the Ocean; to which we cannot comebut | 
through ſome Strait, as Mare Mediterrancum, Mare Balticum , 


and the like. 
Theſe take their names either from the adjacent places, as the 


Brittifh Oceaxn,the Atlantic, Sea,8:c.or from the firlt diſcoverer | 


as Mare Magellanicum ; Davis and Forbifpers Straits , &c.. Or 


from ſome remarkable accident, as Mare Rubrum, from the red ' 


———25 of the Sands z Meare Xgenum, Pontus Euxinus , and the | 
© yg £ 
A Strait is a part of the Ocean reſtrained within narrow | 
bounds, and opening a way to the Sea 3. as the Straits of Gibral- | 
tar, Hellefpont, &c. | 

A Creek, is acrooked ſhoar.thrufting out as it were two arms | 
to imbrace the Sea, as Sinus Adriaticu, Sinus Perficus, 8c. | 

A River isa ſmall branch of the Sea, flowing into the Land; as 

Thames. Tiber, Rbine, Nilus , &c. 

Now that theſe Lands, Iſlands, Towns,Seas,Rivers,&c. may: | 
at the firſt ſearch be found upon the Globe.all Geographers have | 
placed them thereon according to Longitude and Latitude. 


0. VII. Longitude. 


The Longitude is an Arch of the Equator, comprehended | 
between the firſt Meridian and the Meridian of the Place you | 
mquire after. It is numbred on the Equator from the Weſt to | 
the Eaſtwards with 10, 20, 30,to 360 degrees,till it end where ' 


Megs: &. vur. | 
* o 
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p. VIII. Latitude. 


The Latitude is an Arch of the Meridian comprehended be- 

y  tweentheEquatorand the Place enquiredafter.It is rumbred on 

be the Meridian from the Equator both wayes,viz.North and South, 
*  tillit come to the Poles, or 90 degrees. 


If - Thus much may ſerve for the deſcription of the Terreſtrial 
at Globe: I therefore come to treat of the Caleſtial 


a CHAP. II. 


; Of the Caleftial Globe, or the eighth Sphere, repreſen- 
ut | ted bythe Celeſtial Globe : its motion, and of the Circles, 
*, | Lines, Images, Stars, &c. deſcribed thereon. 


he oe. I. Of the eighth Sphere. 


36 T He eighth Sphere, whichis the ſtarry Heaven, is repreſented 
mw | by the Celeſtial Globe, becauſe upon the Convexity of it, 


_ ' allthe Stars and viſible appearances are placed according to the 

order that they are ſcituated in the concavity of the eighth 
— Sphere. It is called the cighth Sphere, becauſe between it and 
4: us arecontained ſevenother Heavens,or Spheres 3 as 1.the Moo, 
|} -2. Mercury, 3. Venws, 4. the Smn, 5. Mars, 6. Fwpiter, 7.Saturn, 
__ | and cighthly.the Starry Heaven. The Ancients haye made the 
= Syſteme of the World to confiſt of two other Spheres.called the 
p 


Chryſtalline Heaven, and the Primmm Mobile,ox fixſk Mover : as in 
the following Figure is repreſented. 


\ 


—_— 
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S. IT. Of the eMotion of the eighth Sphear, 


There hath been attributed to the eight Sphear a twofold mo- 
tion 3 the one called its Diurnal Motion, which is made from 
Eaſt to Weſt, upon the Poles and Axis of the World,and the 0- 
ther called its Second Motion 3 which is made from Weſt toſhi 
Eaſt upon the Poles and Axis of the Ecliptick. 

The Diurnal Motion is cauſed by the yiolent Motion of the 
Primum 
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- Primum Mobile ; for in24 hours it carries along with it, not only 
: the eighth Heaven or Orb of tixed Stars,but the Orbs of the Sus, 
le © the Mcoz., and all the reſi of the Planets. It is called the-Dinrnal 
- Motion, becaule it is finiſhed in one Day. | 
: The ſecond Motion is unproperly attributed to the eighth 
: Sphear 3 it being indeed the Motion of the Equinodtial, though 
' Authors ſometimes careleſly mention the one inſtead of the 0- 
ther. Therefore in the next Section,where I treat of the Equi- 
*noctial, I ſhall at large explain unto you the nature of this mi. 
called Second Motion. 


pu $. ITT. Of the EquinoGial, 


| TheEquinodtial on the Cacleftial Globe, is the ſame line for-- 
{merly called the Equator upon the Terreſtrial > only with this 
'difference, that the Equator remains fixt upon the Terreſtrial 

\Globe, but the Equinoctial upon the Ccelettial Globe is movea- 

ble 3 (or at leaſt mult be imagined to move) contrary to the Dz-- 
Izrnal motion from Welt to Eaſt,upon the Poles of the Ecliptick: 

I ay imagined to move, becauſe in the -Heavens it doth really 

move, though on a material Globe it would-be incouvenient to 

F#makea moveable Equinoetial, and therefore-it hath one hxed :; 

Iwhich for this and thenext age will ſufficiently ſerve, without 

Emuch deviation from the truth it ſelt. 

Now that the difference between the Equator upon the Ter- 
reſtrial Globe, and the Equinoctial upon the :Corleſtial, may be 
proved 3 and the motion of the EquinoCtial be the better under- 
ſtood 3 I ſhall only- bring this example 3 

All places that were formerly under the Equator,do and will 
2ep the ſame Longitude, and remain till under the Equator:as 
may be proved by comparing the Ancient and Modern Geogra- 
phers together : but thoſe Stars that were formerl\under the E- 
quinoGtial, do not keep the ſame Longitude, nor remain under 
the EquinoGtial : becauſe the Equinoctial (as aforeſaid) hath a 
motion from Weſt to Eaſt,upon the Poles of the Ecliptick.. But 
Stars being hxed in their own Sphear, like knots in wood,and 
herefore move not.are by the preceſſion of the Equinox left be- 
ind the EquinoGtial Colure , and ſo are cauſed to alter their 
ongitudez as by comparing the Obſcrvations of ancient and 
odern Aſtronomers together , it will appear 3 for about 346 
years 


10- 
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years before Chriſt, the firſt Star in the Rams horu was by the © 
Egyptian and Grecian Altronomers obſerved to be in the Equi- | 
no&ial Colure : and 59 years ago, when Tycho obſerved, it was 
found to be in 27 degrees 37 minutes of Y. So that in about | 

2000 years it is-moved forwards 28 degrees,and will according | 

to Tycho's opinion, finiſh its Revolution in 25412 years : Ac- | 
cording to which motion, I have calculated this following Ta- | 
ble, for tinding the Degrees and Minutes of the EquinoQtial mo- #7 


tion, anſwerable to any number of years within the aid Revolu- | 
t10n. S | 
: | 
deg m-. | years.| deg.) m.; 8 
o] 03 100 bo» 5; 8 2 
O| Iz 20 21 50 | 2 
of 24a} 300] x3 4 7 5, p £ 
of 33) | +4 | 5] 40 * 9 
| Of 4, 500 7 5 _ Y 
q "0 IO 1 I4 T0; ft 
00-0! 2000| | 28] 20 i 
1 ©] 6; | 3000 42] 30 
| « 72 1 4900] | 56] 40 & 
Oo) 8 | 5000| | 70 50} 6 
of 17 [0000| 'I41] 40, ” 
O| 34 20000| ;283 20 
© | SI 25000| [354] 10 « 
7] $8 = 5412} [3 ' 


This Table may be of uſe for finding the Equinodtial poſition 
of any Star, for any year either palt, pretent, or to come. Its ule 
is very caſie: For if you dehre to know the motion of the E- 
gquinox for any number of years, you nced but ſeek your number 
in the Colnnn of years, and againſt it you have the degrees and 
minutesof the EquinoGtial motions 

But though the Stars have this motion one way, viz. in Lon- 
gitude,yet do they not at allalter their Latitudes;becauſe the mo-F 
tion of the EquinoGial is made upon the Poles of the Ecliptick. | 
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$. IV. Of the Ecliptick. 


The Ecliptick is a great Circle , lying oblique or aflope from 
the EquinoGtial, making an Angle of 23: degrees with it : It 


cuts the Equinodtial into two equal parts, and i3 cut by the E- 
 quinodtial in two oppolite points, 2/z.in Y, and ==. It divides the 
+ Globe into two equal parts, called Hemiſphears ; the one the 
> Northern, and the other the Southern Hemiſphear. It is divided 
| Into 12 equal Parts, which are called the twelve Signs , every 
 partbeing noted with the Character of the Sign belonging un- 
& to it, as unto Aries, Y,, to Taurws, &,to Gemini, T,and fo of the 
= reſt. From every.one of theſe 12 diviſions proceed both wayes, 
& viz, North, and South, Circles of Eongitude, into the Poles of 
| the Ecliptick. Each of theſe twelve Signs is divided into 30 e- 
| qual parts, which are called degrees 3 andare numbred upon e- 
| very tenth degree with 10, 20, to 3o, and: upon my new Ccele- 
& ftial _ for more preciſeneſs, every degree is again divided 
+ INtO Se 


© It is called the Ecliptick as being derived from the Greek 


| © ward Eklepfin, which lignithes to want light, becauſe in and 
{ * about it happen all the defe&ts and Eclipſes both of the Sun 
| < and the Moon. 


* It is alſocalled the way of the Sun, becauſe the Sun goesal- 


| « wayes under it, paſſing through itin. all his Annual Courſe. 


S. V. Of the Poles of the Ecliptick. 


There are two Poles of the Ecliptick,the one the North Pole, 
the other the South Pole; and are called North or South accord- 
ing to their polition next the North or South Pole of the World. 
Each is diſtant from its correſpondent Pole of the World 23 

zo minutes. 


| As on the Terreſtrial Globe all the Meridians deſcribed there- - 
on meet in the Pole of the World, ſo on the Ccaoeleſtial all the 
& Circles of Longitude drawn through the twelve. Signs meet in 
# the Poles of the Ecliptick. 
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$. VI... Of the Axis of the Eciiptick. 


Through the Poles or the Ecliptick is imagined to :palſs a 7 
ſtraight line through the Center of the Plain of the Ecliptick: 
which is called the Axis of the Ecliptick , upon which the ſe- 
cond motion of the Ecliptick is performed : even as the Diurnal 
motion is performed upon the Axis of the World. 


6. VII. Of the Colures, 4xd Cardinal Points. 


There are twogreat Circles cutting one another at right An- 
gles inthe Poles of the World,which arecalled the Colzres. Each 
 Colure receives anadditional name from the point inthe Ecliptick 
that it cuts 3 as the one paſſes from Pole to Pole through the be- 
ginning of Y and =, which being two Equinoctial Signs, names 
therefore that Colure the EquinoGtial Colure : The other paſſes | 
through the beginning of. Sand vw, which are Solſtitial Signs , 
and therefore names that the Solſtitial Colure. 2 
Theſe Colures by interſecting one another, divide themſelves 
into four Semi-circles;and theſe Semi-circles divide the Ecliptick 
into four equal parts, viz. Y> © Sand W. | 
The point of the Ecliptick that theſe interſections paſs through 
are called the four Cardinal points, and are of great uſe in Aſtro- 
nomy 3 for according to the Suns approach to any of them, the 
Seaſon of the Year is altered into Spring, Summer, Autumn Win- 
ter; as ſhall be ſhewed hereafter. 


$. VIII. Of the Tropicks, 


There are two ſmaller Circles Parallel to the Equinodtial, 
which are called the Tropicks,the one called the Tropick, of Cancer, 
the other the Tropick, of Capricorn : they are diſtant from the E- 
quinodtial 23 degrees 30 minuteszand therefore are the bounds of 
the Ecliptick. They receive their names from the Celeſtial 
Sign that they are joyned untoz as the one the Tropick of Cancer, 
becauſe it touches the Sign of Cancer, the other the Tropick, of 
Capricorn, becauſe it touches the Sign of Capricorn. 


$. IX. 


' two other Conſtellations in the North Hemiſphere,uiz. Antizow, 
D 
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IX.Of the Circles Ar&ick and AntarQick. 


About the Poles of the World are deſcribed two ſmall paral- 

lel Circles; the one called the Arfick, the other the AntarGick , 
That inthe North is called the Ardick Circle, that in the South 
the Antardick, Circle, 
— They have the ſamediſtance from the Poles of the World that 
the Trapicks have from the Equinodtial Circle (viz. 23 degrees 
30 minutes) and that the Ecliptick hath from the Poles of the 
World 3 and therefore run through the Poles of the Ecliptick, 


X. Of the Images called Conſtellations, drawn upow the 
F Celeſtial Glebe. : 


Here I think fit to be beholden to Dr. Hood, for the pains he 
hath taken in his Comment on the Images and Conftellations.He 
faith, The Stars are brought into Conſtellations for inſtructions 
fake: things cannot be taught without names 3 to give aname to 
every Star had been troubleſome to the Maſter, and for the 
Scholar 3 for the Maſter to deviſe,and for the Scholar to remem- 
ber: and therefore the Aſtronomers have reduced many Stars 
into one Conſtellation, that thereby they tell the better where to 
ſeek them, and being ſought, how toexpreſs them. 

All the Conſtellations formerly notified by the Antients were 
in number 48, twelve whereof we call the twelve Signs of the 
Zodiack, viz. x Aries, V. 2 Taury,'S. 3 Gemini, I. 4. Cancer, 5. 
5 Leo, Nt. 6 Virgo, WM. 7 Libra, =, 8 Scorpio, m, 9 Sagittarius.7. 
10 Capricorn, W. 11 Aquarims, 2. 12 Piſces, X, One and 
twenty more are placed in the North Hemiſphere, and are cal- 
led 1 Urſa minor, 2 Urſa major, 3 Draco, 4 Cepheus, 5 Bootes, 
6 Corona Septentri , 7 Hercules, 8 Lyra, 9 Cygnus, 10 Caſſio- 
pea, 11 Perſeus, 12 Auriga, 13 Serpentarius , 14 Serpens O- 
phiucbi, 15 Sagitta, 16 Aquila, 17 Delphinus, 18 Equiculus, 
19 Pegaſus, 20 Andromeda , 21 Triangulum. The other 15 


are ſcituate in the South Hemiſphere,and called 1 Cetus,2 Orion, 


3 Eridanus, 4 Lepus, 5 Canis major, 6 Canicula, 7 Argo Navi, 
8 Hydra, 9 Crater, 10 Corvws, 11 Centaurus, 12 Lupus, 13 Ara, 
14 Corona Auſtrina, 15 Piſces Auſtrina, Belides there are 


and 
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and Coma Berenices :: which becauſe they were not ſpecified by 
the. Ancients, are here inſerted apart. | | "i 

Now the Aſtronomers did bring them into theſe Figures,and F 
not into other, being moved thereto by theſe three reaſons: firſt Þ| 
theſe Figures expreſs ſome properties of the Stars that are m 
them; as thoſe of the Ram to be hot and dry; Andromeda 
chained betokeneth impriſonment : the head of Medxſa cut off, 
fgniticth the loſs of thar part : Oro with his terrible andthreat- 
ning geſture, importeth tempeſt,and terrible effects: TheBerpenr, 
the Scorpion, and the Dragon 4ignihie poyſon: The Bull, infinua- | 
teth a melancholly paſſion : The Bear inferreth crnelty,&c. Se= | 
condly, the Stars (it not preciſely, yet after a ſort) do repreſent | 
ſuacha Figure, and therefore that Figure was aſſigned them : as 
for example, the Crows, buth North and South 3 the Scorpion 
aud the Triangle, zepreſent the Figures which they. have. The 
third cauſe was the continuance ot the memory of ſome notable 
men,who either in regard of their ſingular pains taken in Aſtro- 
nomy, or in regard ot ſome other notable deed, had well deſer- | 
ved of mankind. 

The firſt Author of every particularConſiellation is uncertain; 
yct are they of great antiquity z we reccive.them from. Ptolomy, 
and he followed the Platonicks ; ſo that their gy is great. Þ 
Moreover we may perceive them tobe ancient by the Scriptures, Þ S 
and by the Poets. In the 38 Chapter of Fob there is mention Þ N 
made of the Pleiades, Orion, and Arciurus,and Mazzaroth,which f 
{ome interpret the 12 Signs.; Fob lived in the time of Abraham, BE ti 
as Syderocrates maketh mention in his Book de Commenſurandys b 
bocorum diſtantijs. OE, 

Now belidcs all this, touching the reaſon of the invention of Þ 10 
theſe Conltellations the Poets had this purpoſe , viz. to make | ©! 
men fall in love with Aſtronomy: And to that intent have to eve- | th 
ry Conſtellation invented firange conceited Rories 3 (as you may Þ 8i 
read at the latter end of this Book)- therein imitating Demoft= | ye 
henes, who when he could not.get the people of Athexs to hear Þ 1 
him in a matter of great moment, and protitable for the Com- | 5: 
mon-wealth, he began ta tell them a taleof a fellow that fold l 
an Aſs by which tale , he ſo. brought on. the Athenians that ſ ye 
they were both willing tohear his whole Oration, and to putin ſ 10 
practice what he exhorted them t9,The like intent hag the Poets | He 
inventing of thoſe Stories: They ſaw that Aſtronomy being for | oc: 
c@m- 
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commodity ſingular in the life of man,was almoſt of all men ut- 
terly negle&ed : Hereupon they began to ſet forth that Art under 
Fictions 3 that thereby.{uch as could not be perſwaded by com- 
modity, might by the pleaſure be induced to take a view of 
theſe matters : and thereby at length fall in love with them.For 
commonly you ſhall note this, that he that is ready to read the 
Stories, cannot content himſelf therewith, but detireth alfo to 
know the Conſtellation , or at leaſtwiſe ſome principal Star 
therein. | 
There are in Heaven yet twelve Conſtellations more, poſited 
about the South Pole, which were added by Frederico Hout- 
manno, inhabiting on the Iſland Sumatra z who being accommo- 
dated with the Inſtruments of that immortal Tycho, hath obſer- 
ved the Longitude and Latitude of thoſe Stars,reduced them in- 
to Conſtellations, and named them as follows, x The Craze, 
2 The Phenix, 3 The Indian, 4 The Peacock,, 5 The Bird of Pa- 
radice, 6 The Fly,7 The Camelion,s The South Triangle.g The 
Flying Fiſh, 10 Dorado, 11 The Indian. Fowl, 12 The Southern 
Serpent, . 


XI. Of the number of the Stars. 


Although in Heaven there be a very great number of viſible 
Stars,which for their multitude ſeem innumerable 3 yet no wiſe 
man will from thence infer that they are impoſſible to be counted: 
for there is no Star in Heaven that may be ſeen, but its Longi- 
tude and Latitude may with meet Inftruments tor that purpoſe 
be exactly found 3 and being once found , it may have a name 
allotted it, which with its Longitude and Latitude may be Cata- 
logized either for the memory of the Obſerver.,or the knowledge 
of Poſterity. Now therefore if any one Star may be obſerved, 
they may all be obſerved 3 and then may they all have Names 
given them 3 which though to the ignorant it ſeem uncredible, 
yet to the ſons of God (as Foſephus calls Aftronomers)who here- 
in participate of their fathers knowledge,it is catie to xumber the 


| Stars, and call them all by their Names, Pſal.g7.4. 


But though all the Stars in Heaven may be numbred and named, 
yet hath not Tychoor the Aucient Aſtronomers thought tit co take 
notice of more then 1241 of the chieteſt that are vitble in vur 
Horizon, they being ſufficient for any purpoſe that we ſhall have 
occaſion to apply them unto. Yet of late the induttry of Fred. Hout- 
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Longitude of 
the Stars, 


Latitude of 


the Stars, 


man aforeſaid hath added to the Catalogue 136 Stars, with their 
Longitude,Latitude,and Magnitude, and givennames unto them: 
which upon my new Globes I have alſo aſcerted, as may befeer 
about the South Pole thereof. So that with theſe 1241 obſerved: 


by Tycho and the Antients, and theſe 136, the whole number of | 


the Catalogue 15 1377» 


* Some other Stars of late have been alſo obſerved by Baierss, 


among the ſeveral Conſtellatibns aforeſaid 3 but not of any conſi- 
derable Magnitude: and therefore I think ht to paſs them by, 


and come to their ſcituation in Heaven,according. to Longitude. 


and Latitude. 


XII. Of the Scituation of the Stars. 


The Stars are ſcituate in Heaven according to their Longitude 
and Latitude. As the Longitude of any. placeon the Terreſtrial 
Globe is an Arch of the Equator comprehended between the 
firſt Meridian and thePlace 3 ſo the Longitude of any Star on the 
Celeſtial Globe is an Arch of the Ecliptick contained between 
the firſt point of Aries.and- the Star inquired after, But yet be-. 
cauſe the Ecliptick is divided into twelve Signs,the Longitude of 
a Star is therefore (in the moſt cuſtomary account ) an Arch of 
the Ecliptick comprehended between the Semi-circle of Longi- 
tude, pailing through the beginning of the Sign the Star is in, and 
the Semi-circle of Longitude paſling through the Center of the 
Star. | | 

The Latitude of a Star is either North or-Seuth: North-if on 
the North fide of the Ecliptick 3 South if on the South fide of 
the Ecliptick. As the Latitude of any Place on the Terreſtrial 


Globe is an Arch of the Meridian contained between the Equa-Þ 


tor and the Parallel of the Place, fo is the Latitude of any Star 
on the Celeſtial Globe an Arch of a Semi-circle of Longitude 


comprehended between the Ecliptick and the Star: inquired f 


aftcr. 
XIII. Of the Magnitudes of the Stars, 


For the better: diſtinction of the ſeveral ſizes of Stars, they are 
divided into fix ſeveral Magnitudes. The biggeſt and brighteſ 
Stars are called Stars of the firſt Magnitude ; Thoſe one fize 

inferiour 
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inferiour in light and bigneſs are called Stars of the Second Mag- 
nitudez Thoſe again one lize interiour to the Stars of the Second 
Magnitude, are called Stars-of the Third Magnitude, and fo the 
Stars gradually decreaſe unto the tixth Magnitude, which. is the 
ſmalleſt, ſome few obſcure Stars only excepted, which for their 
minority and dimneſs are called Nebzla. Thele ſeveral Magni- 


tudes of the Stars are expreſſed on the Globe in ſeveral ſhapes:as - 


may be ſeenina ſmall Table placed on the Globe tor that purpoſe. 
Now for your further ſatisfaction and delight, I have inſerted 


The meaſures 
of the ſeveral 


a Collection of Dr. Hoods, wherein is expreſſed the meaſure of S'2rs 


every Magnitude, and the proportion it. hath, firſt, to the Dija- 
meter, and ſecondly to the Body of the Earth. 

The greatneſs of any thing (faith he )cannot be better expre(- 
fed than by comparing it to ſome common meaſure,whoſe quan- 
tity.is known: the common meaſure whereby Afronomers ex- 
preſs the greatneſs of the Stars is the Earth. 

Sometimes they compare them. with the Diameter of the 
Earth.ſometimes with the Globe thereof: The Diameter accord+ 
ing to their account which allow but 60 miles toa- Degree, con- 
taineth 6822,* miles;. and the whole ſolidity of the Globe con- 
tains 165,042,481,283 miles and 433» According to Ptolomie, 


' whoallotteth to every Degree 623 miles : the Diameter con- 


taineth 7159 miles ,*, and the whole ſolidity of the Globe hath 
192,197,184.917, 133z. Miles-. 


The proportion of the Diameters of the fixed Stars,com- 
pared with the Diameter of the Earth. 


The Diameter of a fixed Star of the firſt Magnitude compared: 
with the Diameter of the Earth hath ſuch proportion to it as 19. 
hath to 4 :. therefore it containeth the Diameter of the Earth 
4. times and 3.. ; 

The Diameter- ofa. Star of rhe ſecond Magnitude is-unta the 
Diameter of the Earth as 269 is to 60 : therefore it containeth 
it 43? times. 

The Diameter. of a fixed Star of the third Magnitude is unto 
the Diameter of the Earthas 25 unto 6 : therefore it containeth 
It 4; times.. | 

TheDiameter of a fixed Star of the fourth Magnitude is _ 

tae. 
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the Diameter of the Earth as 19 unto 5: therefore it containeth 
it 35 times. 
The Diam. of a fixed Star of the fifth Mag. is unto the Diam. 
of the Earth.as 119 unto 36;therefore it containeth it 335, times. 
The Diam.of a fixed Star of the ſixth Mag. is uito the Diam. 
of the Earth.,as 21 unto $3 therefore it containeth it 3 times. 
' As for the proportions of the cloudy and obſcure Stars, they 
are not expreſſed, becauſe they are but few, and of no great ac- 
count in reſpe& of their {malneſs. 


The proportions of the fixed Stars compared with the 
; Globe of' the Earth, are a follow. 


A Star of the firſt Magnitude is tothe Globe of the Earth, as 
6859 to 64.,thercfore it containeth the Globe of the Earth r07 
x tumes. | 

A Star of the ſecond Magnitude is to the Globe of the Earth, 
a3 19465109 is to 216000, therefore it containeth it 90z times. 

A Star of the third Magnitude is to the Globe of the Earth,as 
15625 is unto 216, therefore it containeth it 72; times. 

A Star of the fourth Magnitude is to the Globe of the Earth 


as 6850 is unto 125 : therefore it containeth the Globe of the. 


Earth 54%, times. 

A Star of the fifth Magnitude is to the Globe of the Earth,as 
1685159 is unto 46656 , therefore it containeth the Globe of 
the Earth 36 z times. 

A Star of the fixth Magnitude is to the Globe of the Earth 
as 9261 is unto 512,theretore it containeth the Globe of the Earth 
18, : times. | 

I confeſs all this may ſeem matter of incredulity to thoſe whoſe 
underſtanding is ſwayed by their viſual ſence, but if they be ca- 
pable to conhider the vaſt diſtance of thoſe Huge Bodies ( the 
Stars) from the face of the Earth, and alfo the diminutive qua- 
lity of Diftance, their reafon will be re&ifhed.and their increduli- 
ty turn'd into an acknowledgment of the unſpeakable wiſdom. of 
Almighty God 3 and they will ay with the Pſalmiſt, Great is 
our I ord, Great is his Power, his Wiſdom is infinite, Pſal.147.5. 

Phe diftance of the Stars therefore from the Earth; is accord- 
ing to Mr. Fohu Dee's Computation, 20081 © Semidiameters 
of the Earth. The Semidiameter of the Earth containeth of our 

| com- 
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common miles 3436,z, Such miles as the whole Earth and Sea 
round about is 21600: allowing for every degree of the great- 
eſt Circle 60 miles : ſo that the diſtance of the Stars from the 
Earth is in miles 69006540. Now as Mr.Dee faith (almioft in 
the fame words) if you weigh well-with your (cf this little par- 
cel of fruit Aſtronomical; as concerning the bigneſs and diſtance 
of the Stars,&c. and the huge maſſineſs of the Starry Heaven , 
you will find your Conſciences moved with the Kingly Prophet 
to {ing the confeflion of Gods Glory 3 and ſay, The Heavens de- 
clare the Glory of God, and the-firmament ſheweth forth the works 


| of by Hands. 


XIV. Of the Nature of the Stars. 


To many of the Principal Stars there is in Planetical Chara- 


| Gers prefixed their Planetical Natures. The Aftrologers make 


great uſe of them for knowing the nature of the Stars: for thoſe 
Starsthat have the character of h adjoyned.are faid to be of the 
nature of h : thoſe thathave Y adjoyned.are of the nature of Y : 


| and ſo of the reſt. If a Star have the-chara&ters of two. Planets 


adjoyned.that Star participatesof both their Names, but moft of 
that Planets whoſe charaGter is firſi placed. 
The uſe Aftronomets make of thoſe charaQters,is for knowing 


thecouller of any Star 3 as if a Star have þ adjoyned, it is of the 


couller of H 3. if Y. it is the couller of %, &c.. - 

The tixed Stars 'are known from the Planets by their conti- 
_ twinckling, tor [the Planets never twinckle ,- but the fixed 
Stars do. 


XV. Of Via-Laea, or the Milky way. 


- This abject becauſe it is already {o fully handled by Dr. Hood, 
that more then-he hath written cannot well be ſaid, either of his 


| own opinion or other mens, I think fit therefore to give you his 


own words ; which are as follow. 
VIA LACTEA, or Circulus Laffew by the Latines fo 
called ;. and by the Greeks, Galaxia , and by the Engliſh the 
Mezlky way. .It is a broad-white Circle that is ſeen fn the Hea- 
ven: In:the North: Hemiſphere . it buy nneth -at Cancer , on 
ach tidethe head thereot, and 'paſſeth by awrige, by Perſers , 


and. 


and Caſiopeia, the Swan, and the head of Capricorn, the tail of 
Scorpio, and the feet of Centaur, Argo the Ship, and ſo unto the 
heat of Caxucer. Some ina ſporting manner do call it VWatling- 
ſtreet, but why they call it ſo, I cannot tellz except it be in re- 
gard of the narrownels that it ſeemeth to have; or elſe in reſpe&t 
of that great High-way that lyeth between Doverand S.Albons, 
which is called by our men Watling-ſtreet. 

Concerning this Circle there are ſundry opinions: for there is 
great difference among ſome Writers, both touching the place, 
matter, and efficient cauſe thereof. Ariſtotle diſſenteth from all 
other, both Philoſophers and Poets, in the place, matter, and 
cauſe of this Circle faying,that it isa Meteor ingendered in the 
Air, madeof the vapors of the earth, drawn up thither by the 
heat of the Sun, and there ſet on fire. But his opinion is of all 
men confuted. 

Firſt,touching the place,it cannot be in the Air 3 for whatſoe- 
veris inthe Air, is not ſeen of all men, at all times, to be under 
one and the ſame part of Heaven. If we ſee it in the South,they 
that are in the Welt ſhall ſee it under the Eaſt fide of the Heaven; 
and they that are in the Eaſt, ſhall ſee it in the Weſt part of the 
Heaven 3 but this Circle is of all men ſeen alwayes under the 
{ame part of Heaven, and to be joyned with the fame Stars 3 
therefore it cannot be in the Air. 

| Again, for the matter, it cannot be made of that which Ari- 
Rtotle nameth (45. e.) the vapours of the Earth, becauſe of the long 
continuance of the thing, and that without any alteration: for it 
is impoſſible that any Meteor made of vapours drawn up from 
the water, or exhalations from the Earth, ſhould laſt ſo long; as 
may beſeen in blazing Stars which though they have continued 
long, as namely 16 moneths, ſome more, ſome leſs 3 yet at the 
length they have vaniſhed away : whereas this Circle hath con- 
tinued from the beginning unto this day. Beſides, put caſe it were 
made of theſe exhalations 3 Whence will they infer the unifor- 
mity thereof ? The Comets do alter diverſly,both in the faſhion 
of their blazing, and alſo in their ſeveral quantities 3 whereas in 
this Circle, there is nothing but the ſame part, alwayes of one 
form and of one bigneſs. In the efficient cauſe thereof he muſt 
needs erre: for if it be neither in the Air, nor made of the ex- 
halations of the Earth, it cannot be cauſed by the . Sunz for the 
one is the place,and the other the matter, wherein,and whereup- 
on the Sun ſheweth his power. All 
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| All other (belides Ariftorte) agree inthe place, but differ in 


the efficient cauſe thereot : and they are cither Philoſophers, vor 
Pocts. Both theſeathrm that it is in the Firmament (7. e.) inthe 
eighth Sphear.z but they diſagree in the cauſe thercot. 

The Flifiloſophers (and chiefly Democrizus ) athrm the cauſe of 


-thething , to be the excceding great number of Stars in that 


part of Heaven, whoſe beams meeting together ſo confuſedly, 
and not coming diltind&tly to the eye, cauſeth us to imagine ſuch 
a whiteneſs as 1s ſeen. But the belt opinion is this, that this Milky 
way isapartof the Firmament,neither ſo thin as the other parts 
thereof are, nor yet ſothick as the Stars themſelves. If it were 
asthin as the other parts of the Heaven belides the Stars, then 
could it not retain the light, but the light would paſs through it 


and.not be'ſeen : It it were as thick as the Stars, then would the 


Tight be ſo doubled in it, that it would gliſter and ſhine, as the 
Stars themſelves do : but being neither fo thin as the one,nor © 
thick as the other,it becometh of that whiteneſs we ſee. Thus 
far Dr. Hood, But ; 

| Our modern Philoſophers conceive this Latfieay whiteneſs a- 
riſeth froma great number of little Stars,conſtipated in that part 


* of Heavenz iying ſo ſwiftly from the tight -of our eyes, that we 


can perceive nothing, buta confuſed light: this-the Teleſcope(more 
Jately found out) doth evidently demonſtrate to us: by the bene- 
fit of which, little Stars (otherwiſe inconſpicuous to our eyes)are 
there clearly diſcerned. | 
. About the Southern Pole are ſeen-two white ſpots, like little 
Clouds, coloured like the-via LaFez. One of which is treble the 
nw" of the other 3 fome Mariners call them Nubecule M.- 
OUBHEs 
This Milky way is deſcribed on the Globe between two tracts 
of ſmall pricks running through the Images mentioned in -thic 
beginning of this Section. | | | 
' Thus have you the dehinition of the Globes with the deſcri- 
ption of all the Lines,Circles,&c. deſcribed thereon. I ſhall now 
explain unto you the meaning of ſeveral words of Art,which in 
the uſe of them you will meet with, and then come to the uſe it 
{lf / 
And firſt, what is meant:by the word Horizon. 


E 
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Zenith. 


Nadir, 


Axinmuth', or 
Vertical Cir- 
cles. 


XVI. 


WhenlT ſpake of the Horizon before, I only mentioned the 
wooden Horizon or frame about the Globez which becauſe it re- 
preſents the Mathematical Horizon, is therefore called the Hori- 
zon: but the word Horizox is to be conſidered moreparticular- 
ly two manner Ot wayes : as 

Firſt, the Natzral Horizon, 

Secondly, the Mathematical Norizon. 

The Natural Horizon is that apparentCircle which divides the 
viſible part of Heaven from the inviſible 3 it extends it ſelf in a 
ſtraight line from theſuperticies of the Earth, every way round 
about the place you ſtand upon, even into the very circumference 
of the Heavens.It is only diſcerned at Sea,or on plain ground,that 
is free from all hinderance of the ſight as Hills, Trees, Houſes, &c. 

The Mathematical Horizon ( which indeed is meant in this 
Treatiſe, ſo oft as I ſhall have occaſion to name the word Hori- 
z0n) is a great Circle which divides that part of Heaven which is 
above us, from that which is under us; preciſely into two equal 
parts: whole Poles are the Zenith and Nadir. In this Circle the 
Azimuths or Vertical Circles are numbred : and by this Circle 
our dayes and nights are meafired out-unto us ; for while the 
Sun is above the Horizon it is day 3 and when it is under the 
Horizon it is night. RR 

This Circle is repreſented unto' usby the upper plain of the 
wooden Horizon :- Therefore: fo oft as you are direted to bri 
any degree or Star, 8c. to the Horizon , it muſt be anterſtool 
that you muſt turn the Globe till the degree or Star coine juſt 
to the upper inner edge of the wooden Horizon, 

The Zexithand Nadir.are twopoints oppolite to one another: 
The Zenith is that point in Heaven dixetly over our heads : 
and the Nadir-'is that point in Heaven direQly under our feet. 

The Azimmths or Vertical ' Giredes axe great Circles paſſi 
through the Zenith and Nadir, whoſe Poles are the Zenith an 
Nadir.And as the Meridians cut the Equator and all! Parallels to 
the Equator at right Angles, ſo the Azimuths cut the Horizon and 
all Almicanthars at right Angles afo. The Azimuths ( as the 
Meridians) are infnite 3 and are numbred by degrees from the 
Eaſt and Weſt points towards the North and South in the Hori- 
zon: as alſo is the Amplitude. The 
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The Almicanthars are Circles parallcl to the Horizon, whoſe 4micanthars , 
Poles are the Zenith and Nadir. They are alſo called Circles of hw oof 
Altitude,becauſe when the Sun, Moon, or any Star is in any num- OH 
ber of degrees above the Horizon, it is ſaid to have ſo many de- 
grees of Altitude; which degrees of Altitude are numbred on the 
Vertical Circk from the Horizon upwards, towards the Zenith. 

The Almicanthars are alſointiite, as Parallels, Meridians and 
Azitnuthsare. | 

The Amplitude is the number of degrees contained between Anplitndee 
the true Eaſt or Weſt point in the Horizon, and the riting or ſ{ct- 
ting of the Sun, Moon, or Stars, &Cc. 

The Declination is the number of degrees that the Sun, Moon, peclination. 
or any Star is diftant from the Equinoctial towards either Pole: 
and hatha double denomination, viz. North Dechination, and 
South Declination : for if the Sun, Moon, or Star ſfwerve towards 
the North Pole, they are ſaid tohave North Declinationz if to- 
wards the South Pole, South Declination. 

The Right Aſcenfionis the number of degrees of the Equino- Right Aſcenfi- 
Ctial (accounted from the tirſt point of Aries) which comes to 9 
the Meridian with the Sun, Moon, or Star, or any other point in 
Heaven pro | 

The Oblique Aſcenſion is the number of degrees of the Equi- Osligue 4 cen- 
noQtial which comes tothe Eaſt tide the Horizon with the Sun, /*% 

Moon, or any Star. 

The Oblique Deſcenſion is the degrees of the EquinoGtial obligue Deſ- 
which comes to the Welt {ide the Horizon. with the Sun, Moon, <e7/!on. 
or any Star. | 

The Aſcenſional Difference is the number of degrees af- Aſcenſionat 
_ ſubſtraQtion of the Oblique Aſcention from the Right Af Piference. 

1ON- 

So. many degrees as you fail towards the Pole, youarc faid to Raiſe the Pole, 
Raiſe the Pole ; and fo many degrees as you fail from the Pole, D preſs the 
you are faid to Depreſi the Pole. | Pol 

Corſe is the point of the Compaſs you ſail upon; as if you fail Cen 
Eaſtwards.it is an Eafterly Courſef Weſt,a Weſterly Courſe,&c. -* 

Diſtance is the number of Leagues you have failed from any » p,ce, 
Place, upon any Courſe. | 2M 

A Zone is a ſpace of the Earth contained between two Paral- >,e. 
lels. The ancient Geographers made tive Zones in the Earthzewo 
Frozen, two Temperate, and one Burnt Zone. 'S 
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Frezen- Zone, 


Temperate 
£0Nt. 


Burnt Zones 


Chmates. 


The two Frozen Zones are thoſe parts of the Globe compre- 
hended between the North Pole and the Arfctick Circle, and the 
South Pole and the Antarctick Circlezby the Ancients called I1n- 
habitable becauſe the Sun being alwaycs far remote from them 
ſhoots. its beams obliquely upon them, which oblique beams arc 
ſo very weak, that all their Gm is but a continued Winter, 
and the Winter (as they thought) impoſſibleto be at all indured, 

The Temperate Zones are the ſpace of Earth contained between 
the Arcick Circleand the Tropick of S,and the Antarctick Cir- 
cle and the Tropick/of W:.by the Antients called Temperate and: 
Habitable, becauſe they are compoſed of a ſweet mediocrity, be- 
tween outragious Heat and extremity of Cold. 

The Burnt Zone is the ſpace of Earth contained between the 
T ropick of S, andthe Tropick of W, called by the Antients Un- 
habitable,becauſe in regard the Sun never moves out of this Zone, 
but darts its beams perpendicularly uponic,they imaginedtheAir 
was ſo unſufferable hot, that it was impoſſible for any to inhabit 
in this Zone. So that as you ſee they held the two Temperate 
Zones only habitable 3 and the two Frozen Zones and one Burnt 
Zone altogether impoſſible to be inbabited. But their Succeſſors 
cither animated by induſtry,or compelled by neceſſity, have appa- 
rently refuted their Afertion 3.for at this time many thouſands 
can witneſs that their bloods axe not fo greafie as to melt in the 
{corching heat of the one,or ſo watry as to congeal in. the Icy 
troſts. of the other. 

The Antients have yet otherwiſe divided the Earth into four 
and twenty Northern Climates, and four and twenty Southern 
Climates ; ſo that inall there is eight and forty Climates. The 
Elimates are altered according to the halt hourly increating of the 
longeſt dayes; for in the Latitude where the longeft dayes are in- 
creaſed balf an hour longer then they.are at the Equator. ( viz. 
longer then 12 hours) thehrit Climate begins3: and in the Lat 
tude where they are increaſed an. whole hour longer then in the 
Equator, the ſecond Climate begins; where the daycs are increa- 
{ed three half hours longer then-in the Equator , the third Clis 
mate begins-3 and:ſ{o onwards, the Climates alter: according as 
the longeſt day. increaſes half an hour, titkyou-come to tand the 
longeſt day 24.hours long. | 


Now the Anticnts(in thoſe times) knowing no more then nine]. 


Habitable Climates., gave. names only. to nine. The = 
eney 
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they called Dia Meros.after the name of a famous In-land Ifland, 
which is (cituate about the middle of that Climate, and is now 
called Gueguere. The ſecond Climate they called Dia Syexes, 
after the name of an eminent City in Egypt, lying about the 
midit of that Climate. The third Dia Alexander, after the 
name of the. Metropolitan City of Egypt. The fourth Dia 
Rhodes. The fifth Dia Romes,. The fixth Dia Ponton, - The 


ſeventh Dia Borifthexeos. The eighth Dia Ripheos, The ninth 


Dia Daniam. 
Theſe names belong only to the Climates on the North fide 
of the Equator. But thoſe on the South fide (in regard of the 


{mall Diſcoveries thoſe Ages had on that fide theEquator) were. 
diſtinguiſht only. by the addition of the word Ati, to the fame. 


Southerly Climate : as the hrſt Southern Climate (which is that 
Climate that lies as many degrees to the Southward as the tirti 
doth to the Northward) they called Ati Meroes. The ſecond 
Anti Syenes, The third Anti Alexanders : and fo on to the 
Ninth. . 

In every Climate is included two Parallels; which are-of the 
fame nature with the Climates, fave only that as the Climates al- 
ter by the half hourly incxeafing of the longeſt day, the parallels 
alter by the quarter hourly increaſing of the longeſt day. 

Furthermore, in reſ{pe& of the Horizon, we tind the. Sphear 
conſtituted into a threetold Poſition : as firftinto a Dire& Sphear, 
Secondly-a Parallel Sphear, Thirdly an Oblique Sphear. . 

A Dire Sphear hath both the Poles of the world in the Ho- 
rTizan, and the EquinoGiial tranfiting the Zenith. In a Dire& 
Sphear all the Circles parallel to the Equator make right Angles 
with the Horizon, and are alſo divided-into-two cqual parts by - 


the Horizon : and in a Direct Sphear the Sun, Moon, and Stars - 


are akwayes twelve hours above the Horizon, and twelve hours: 
under the Horizon, and conſcquently-make twelve hours Day. - 


and twelve hours Night. | ? | 
It is called a Dire& Sphear, becauſe all the Celeſtial Bodies, as - 


Sun, Moon, and Stars,&c.By the Diurnal motion of the Primum + 


Mobile, aſcend directly above, and deſcend direly below the 7. 
Horron,: + 53 if es <5 EE, "A. 030, 98 
They thatinbabit der” the Equator have the Sphear tlius 
poſited as in'the-Ifland Boyneo, Sumatra: Celebas, St. Thomas. . 
a great patt of Africk, Perxin the Weſt-Indies, &c. -as you may. 
ice... 


Parcll-ts, 
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Parallel 
Sphear. 


. ſee by the Globe it ſelf; if you move the Braſex Meridian chrough 


the notchin the Horizon, till the Poles thereot touch the Hore- 
28. As in the Figure. 


— 


MW Br op 
= [UW tp 1,78 | 
(=== = = 


"To , 


i 
40 as WES 3 


W = = 
Wn ; "1 


== _ 


— 


S— —— 


MOODS 


A Parallel Sphear hathone Pole of the world in the Zenith, 
the other in the Nadir, and the E ial line in the Horizon. 

In a Parallel Sphear all the Circles Parallel to the Equinoci- |} . 
al are alfo Parallel tothe Horizon, and in a Parallel Sphear from 
the 1oth of March to the 13th of September (the Sun being 
then in the Northerly Signs, and conſequently on the North fide 
the Horizon ) there is fx Months Day in the North, and fix | nc 
Months Night in the South: and contrarily. from the 13 of Sep- 
tember to the 10 of March ( the Sun being then inthe Southerly If Se: 
Signs, and therefore on the South fide the Horizon ) I} qu 
| there 
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there is fix Moneths Day in the South,and fix Moneths Night in 
the North. 

It is called a Parallel Sphear,becauſe the Sun,Moon,or Stars in 
a Diurnal Revolution of the Heavens, neither aſcend higher or 
deſcend lower, but alwayes move parallel to the Horizon. 

The Earth is thus polited under both the Poles,viz. in 90 de- 
grees of Latitude 3 as may beſcen by the Globe, if you turn the 
Brazen Meridian till cither of the Poles beelevated go degrees a- 
bove the Horizon. As in this Figure, 


d& & . 
WT 0 n . 
SSD WY 
\ XX \ 
I-IYY -N \ 
de 
_i —)V VN 
WADI © 
\ \W WII vo wy 


\\Ea 


de # AnOblique Sphear hath the Axis of the World neither Dirc&- 
1X I} nor Parallcl to the Horizon, but lies aſlope from it. 


p- In an Oblique Sphear all the Celeſtial bodies, as Sun, Moon, or - 


ly I Stars,&c. have ( in reſpe& of the Horizon) oblique and une- 
1 ) | wal Aſcenlionsand Delcentions, and all the lines parallel 60 the 


Equator . 


Obligue 
Sphear, 
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. Equator make unequal Angles with the Horizon, and are cut by 
the Horizon into unequal parts for thc:2 lines towards the e- 
levated Pole, have a greater portion of a Circle under the Hori- 
zon then above it :. only the Equator becauſe it hath the fame 
Center with-the Horizon, doth divide the Horizon into two e- 
qual parts, and isalſo'divided into two equal parts by the Ho- 
T17ON» 

Hence it follows that when the Sun is in any part of the E- 
cliptick that declines towards the clevated Pole, the dayes in the 
clevated Hemiſphere ſhall be longer then the Nights: and when 
the Sun is in any part of the Ecliptick that declines towards the 
depreſſed Pole, the nights ſhall be longer then the dayes. But 
when the Sunis inthe EquinoGtial (becauſe whether the Pole be 
raiſed or depreſſed) equal portions remain both above and under 
the Horizon,therefore the dayes are of the ſame length with the 
nights, and the nights with the dayes. 

Alſo in an Oblique Sphear.all thoſe Stars that have as great or 
greater number of degrees of Declination then is the elevated 
Poles Complement of Latitude to 90, never ſet or come under 
the Horizon, and thoſe Stars that have the ſame Declination a- 
bout the depreſſed Pole, never riſe. * 

It is called an Oblique Sphear, becauſe all the Circles of the 
Sphear moveobliquely about the Horizon. 

TheEarthis thus obliquely polited to all thoſe Nations that 
inhabit under any degree of Latitude either North or South- 
wards between the Equator and either Pole: as may variouſly 
be ſeen by the Globe, when the Axis lies not on the Horizon,nor 
the Equator is parallel go the Horizon: As in this following Fi- 
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Moreover all places have their Aztipodes, Pereci and Antect. 

The Antipodes of any Place is the oppoſite degree on the 
Globe. As if a Perpendicular were let fall from the Place you 
ſtand on,through the Center of the Earth, and continued till it 
paſs quite throughthe Superficies cf the Earth,on the other {idez 
then in the point where the Perpendicular cuts the Superficies of 
the Earth on the other fide, is the Antipodes of that Place. 

The Inhabitants of any two Places that are in Antipodes to 
each other, go with their Feet direly againſt one auother, and 
have a contraricty in the Seaſons of the Year, and Riſings and 
Settings of the Sun, Moon,or Stars, and all ether of the Heavenly 
Bodies: fo that when with us it is Spring, with them it is Au- 
tumnz when with us the Sun Riſes, in our Anizipodes it Sets; and 


' therefore their Morning is our Evening, their Noon our Mid- 


F vight, 
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night, their Evening our Morning 3 and their longeſt Day our 
ſhortelt. 

The Perieci of any Place is that point in the ſame Parallel 
which comes to the Meridian with the Antipodesr. 

In the Perieci of any Place there happens not that Contrarie- 
ty of Scafons in the Year that doth in the Antipodes; nor in the 
Length of Dayes: for the Dayes in both places are of equal 
length : but in the times of the day, there is the ſamecontrarie- 
ty, for (though their Spring be our Spring, and the reſt of their 
Seaſons of the year the ſame with ours,yct)their Morning is our 
Evening, their Night our Day,&c. * 

The Axnteci of any Place is the point under the fame Meridi- 
an that is diſtant from the Equator on the South fide ſo many de- 
grees as your.Place isadiſtant from the Equator on the North 
{ide: and the contrary. | pL 

In the Antecithere happens not that contrariety in the Dayes 
as doth in the Antipodes, but in the Seaſons of the Year there is. 
the ame contrariety 3 for in our Antec! their Morning is our 
Morning, their Noon our Noon, their Night our Night :. but 
hercin is the difference, their Spring is our Fall, their Summer 
our Winter,&c. and their longeſt Day our ſhorteſt :. as in the 
Antipodes. ; | 
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The SECOND BOOK: 


Shewing the PraQical Uſe of the 


GLOBES. 


Applying them to the Solution of Aſtro- 
nomical aud Geographical 
Problemes. 


TK AF AC HE 


Some Advertiſements in Chooſing and Uſing 

the GLOBES. 

I-CNY EE the Papers be well and neatly paſted on the 
Globes : which you may know, if the Lines and Cir- 
cles deſcribed thereon meet exattly, and continne all 

the way even axd whole : the lines not ſwerving out 
or in, and the Circles not breaking into ſeveral Arches ; nor 
the Papers either come ſhort, or lap over one the other. 
2. See that the Colonr be tranſparent and ly not too thick 
on the Ghbe ; ſp it hide the ſwperficial deſcriptions. 
2. See the Globe hang evenly between the Meridian and 


Horizon, not inclining more to the one ſide then the other, 
4.See the Globe ſwim as cloſe to the Meridian and He- 
v2 


11208 


A Tuto? to Aſtronomte and Geographte, Book 17, 


rizon 48 conveniently it may; leſt you be too much puzzled to 
find againſt what point of the Globe any degree of the Hori- 
20m or Meridian ts. 
5. See the EquinoGtial line be one with the Horizon, 
when the Globe is ſet in a Para'lel Sphear. 

6. See the Equinottial line cut the Eaſt and Weſt point of 
the Horizon, when the Globes ſet to an Oblique Sphear. 

' 7.See the Degrees of the Meridian marked with 90 and 
00, hang exattly over the Equinottial line of the Globe. 

8.See that exaitly half the Meridian be above the Hori- Þ 7 
20#,and half under the Horizon : which you may know if you 
bring anyof the Decimal Diviſions tothe North fide of the 
Horizon, ani find their Complement to 90 inthe South. 

9. See that when the @uadrant of Altitude is placed at || v 
the Zenith, the beginning of the Graduations reach juſt to 
the ſuperficies of the Horizon. 

10. See that while the Index of the Hour Circle ( by the | £ 
motion of the Globe) paſſes from one hour to the other, 15 
degrees of the Equator paſſ through the «Meridian, yo 

11. If youhave a Circle of Poſition, ſee the Graduations | 
agree with thoſe of the Horizon, pa 

12. See that your worden Horizons be made ſubſtantial Nb 

and ſtronz 5 for (beſides the Inconveniences that thin wood is 
ſubject unto, in reſpett of warping and ſhrinking ) 1 have N** 
had few Globes come to mending that have not had either 
broken Horizons, or ſome other wotorious: fxnlt, occaſioned be 
through the fleightnefi of the Horizon. | | 


In the Uking che Globes: 


K Eep the Eaſt fide of the Horizon alwayes towards you; 
\ unleſs your Propoſition vequifes the Turning of it : 
which Eaſt fide you may" know bythe word EaRt; placed o | cv 
the ontmuſt verge thereof. ' For-#hew have you's "_ $ 
ate 
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ated fide of the e Meridian alwayes towards you, the &ua- 
arant of Altituae before you, and the Globe atvided exactly 
into two equal parts. 

So oft £5 1 name to, at, of, or under the Meridian, or 
Horizon, | mean the Eaſt ſide of the Meridian,and Super fi- 
cies of the Horizon: becauſe the Eaſt of the Meriaian paſſes 
through the North and South points, both of the Globe and 
Horizon; and agrees juſt with the midale of the Axis: And 
the Super ficies of the Horizon divideth the Globe exadtly 
into two equal parts. | 

If you happen to nſe the Globes on the South fide the Equa- 
tor, you muſt draw the wyers out of either Pole, and change 
them to the contrary Poles ; putting the longeſt wyer intothe 
South Pole. And becauſe on the other fide the Equator the 
South Pole ts elevated, therefore you muſt elevate the South 
Pole of the Globe above the Horizon, according to the South 
Latitude of your Place ; as ſhall be ſhewed hereafter. 

In the working ſome Problemes jt will be required that 
you turn the Glier look on the Weſt ſide thereof: which 
turning will be apt to jog the Ball,ſo 2s the degree that was at 
the Horizon or Merillian, will be moved away, and thereby 
the Poſition of the Globe altered: Toavoid which inconvent- 
ence you may make uſe of a Dill, thruſting the Feather end 
between the Ball and the Brazen e Meridian , and ſo wedge 
it up, without wronging the Globe at all; till your Propoſition 
be anſwered.. 


PROB. I. 


Tofind the T.ongitude and Latitude of Places on the Terre» 
ſtrial Globe. 


(Eek the Place on the Terrcticial! Globe, whoſe Longitude 
and Latitadeyou would know, and bring hat Place to the 
Brazen 
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Brazen Meridianzand ſee how many degrees of the Equator is cut | 
by the Meridian, from the firſi general Meridian (which on my | 
Globes paſs through Gratioſa,one of the liles of the Azores) for | 
that number of degrees is the Longitude of the Place. ; 


Example. 


I deſire to know the Longitude of London , and cloſe to the 
name Loxdox I find a ſmall mark o thus (which ſmall mark is inf 
ſome Globes and Maps adorned with the Picture of a Steeple, | «c 
&c.) therefore I do not bring the word Loxdox to the Meridian, Þ \ 
but that ſmall mark;for that alwayes repreſents the Town or City x 
ſought for: And keeping the Globe ſteddy in this Poſition, I exa- 
mine how many degrees of the Equator are contained betweenſt + 
the Brazen Meridian,and the firſt general Meridian;which I find þ 
to be 28. deg. ©. min. Therefore I ſay the Longitude of Loxdonſi 7 
is 28, deg. 0. min. ; C 


For the Latitude. f 


See on the Brazen Meridian how many degrees are contained $, 
betweenthe Equator and the mark for Loudon;which in this Ex y 
ample is 517,therefore I ſay Loxdox hath 51; North Latitude. Ny 


PROB. II. H 


The Longitude and Latitude being known,to Reftifie thiff \; 
Globe fit for uſe. in 


I. Hen you reGife the Globe to any particular Latitude ;, 

. you muſt move the Brazen Meridian through ti T; 
notches of the Horizon, till the ſame number of degrees ac 
counted on the Meridian from the Pole (about which the Hou 
Circle is) towards the North point in the Horizon (if in Nort! 
Latitude, and toward the South it in South Latitude) come jullf To 
to the edge of the Horizon. 


Example. Q 


By the former Propoſition I found the Latitude of Londonto bt ore 
, 5 E l 


on 
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57; degrees North Latitude: therefore I count 515 degrees 
trom the Pole downwards towards my right hand, and turn the 
Meridian through the notches of the Horizon till thoſe 5 11 de- 
grees comes exactly to the uppermoſt edge of the North point 
in the Horizon 3 and then is the Meridian rectified to the Lati- 
tude of Londoy. 

2. Next rcctifie the Quadrant of Altitude, aftcr this manncr. 
Screw the cdge of the Nut that is even with the graduated edge 
of the thin Plate, to 51; degrees of the Brazen Meridian, ac- 


| counted from the EquinoGtial on the Southern tide the Horizon, 


which is juſt the Zenith of Loxdox : and then'is your Quadrant 
Rectihed. 

3. Bring thedegree of the Ecliptick the Sun is in that day to 
the Meridian: which you may learn to know by the next Pro- 
bleme, and then turn the Index of the Hour Ciicle to the Hour 
12, on the South {ide the Hour Circle , and then is your Hour 
Circle alſo RefFtined fit to uſe tor that Day. 

4. Laſily,If you will reAtitie the Globe to correſpond in all rc- 
{peas with the Pofition and Scituation of the Sphear, you muſt 
{et the four Quarters of the Horizon, viz. Eaſt, Weſt, North.,and 
South, agreeable with the four Quarters of the World 3 which 
you may do by the Necdlc in the bottom of the. Horizon 3 tor. 
you mult turn the Globe ſo long till the Needle point juſt to the 
Flower de luce. Next you mult ſct the Plain of the wooden 
Horizon parallel to the Horizon of the World 3 which you may 
try by ſetting a common Level to the tour quarters of the Ho- 
rizon- And then pokiting the degree of the Ecliptick the Sun is 
in to the heigth above or depth below the Horizon the Sun hath 
in Heaven (as by Prob.11.) your Globe is made correſpondent 
in all points with the frame of the Sphear, for that particular 
Time aud Latitude, 


'PROB. IH. 


To find the place of the Sun in the Ecliptick, the Day of the 
Moneth being firſt kzown. 


S Eck the Day of the Moneth in the Circle of Moneths,upon the 
Horizonand right againſt it in the Circle of Signs is the de- 
orce of the Ecliptick the Sun is in, 


Example. 


- 
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Example. 


Imagine the Day to be given is May 10. therefore I ſeek on 
the Horizon in the Circle of Moneths, for May, and find the 
Moneths divided into ſo many parts as there is Dayes in the 
Moneth; which parts are marked with Arithmetical figures, 
from the beginning of the Moneth to the end , and denote the 
number of the day of the Moneth that each Diviſion repreſents: 


theretore among the Divitions I ſeek for 10, anddirectly againſt | 


it in the Circleof Signs, I tind & 29 degrees. Therefore fay, May 
IO. the Suns Place is in 2 9 degrees of ©. 

But note,that if it be Leap Tear, inſtead of the 10.of May,you 
mult take the 11.of May, becauſe February having in a Leap Tear 
29 Dayes, the29. of February muſt be reckoned for the firſt of 
March, and the tirft of March tor the ſecond of March ; the ſecond 
of March for the third of March ; and fo throughout the Year, 

The Leap Tear is cauſed by the fix odd hours more than 365 
dayes that are affigned to every common Year : ſo that in a 
Revolution of 4 Years, one Day is gained , which is added to 
February ; and therefore February hath every fourth or Leap 
year 29 Dayes. 


PROB, IV. 
To find the Day of the Moneth, the Place of the Sun- 


being gtven. 


S in the laſt Probleme it was your task to find on the Ho- 

rizon the Day of the Moneth tirſt, fo now you muſt firſt 

ſeek the Sign and degree the Sun is in, and againſt it in the Cir- 

cle of Moneths you ſhall ſee the Day of the Moneth : as againſt 
& 29 you have May 10. 


PROFB. V. 
The Place of the Sun given to find its Declination. 
Aving by the third Probleme found the Suns Place on the 


Plain ot the Horizon, you multi feek the fame degree-in 
the 
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the Ecliptick,on the Globe 3 then bring that degree tothe Bra- 
zen Meridian 3 and the numher of degrees intercepted between 
the EquinoGtial and the degree juſt over the degree of the Eclip- 
tick the Sunis in, is the Declination of the Sun for that Day; and 
bears its Denomination of North or South, according to its 
Polition either on the Northor South fide the EquinoGial. 


Example. 
By the third Probleme aforeſaid, of May 10. 1 find & 29. the 


| Suns place 3 Therefore I ſeek in the Ecliptick Line on the Globe 


tor & 29, and bring it to the Eaſt fide of the Brazen Meridian, 
which is the graduated fidez and over & 29.,I tind on the Brazen 
Meridian 20 deg. 5 min. (numbred from the Equinodtial :)and 
becauſe & is on the North fide the Equinodtial, therefore I ſay, 
The Sun hath May 10. North Declination 20 degrees 5 min. 


PROB. VI. 
The place of the Sun given to find its Meridian Altitude. 


f bor Globe rectified, Bring the degree of the Sun to the Mc- 
ridian (or which isall one, the degree of the Ecliptick the 
Sun is in 3) and the number of degrees contained between the 
Horizon and the Suns Place in the Meridian is the number of 
degrees that the Sun is Elevated above the Horizon at Noon, or 
(which is all one) the Meridian Altitude of the Sun. 


Example. 


Toknow what Meridian Altitude the Sun hath here at Lox- 
dou,May 10.1 bring the Suns place (found by the third Probleme) 
to the Meridian, and count on the Meridian the number of de- 
grees contained between the Horizon and the degree juſt over 
the Suns place 3 which in this ExamplelI tind to be 58 {.There- 
fore I ſay the Suns Meridian Altitude May 10, is here at London 
58: degrees. G 


PROB. 


I 
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PROB. VII. 


The Suns Place given, to find the Hour of Sun Kiſmg, and | | 
the length of the Night and Day. 


E Bw Globe and Hour Index rectified, Seek the degree the F 
{ Sun is in on the Globe.and bring that degree to the Eaſtern 
Side of the Horizon and the Index of the Hour Circle will : 
point at'the Hour of SunRiting. c 
Example. . 
To know the Hour of Sun Riling here at Loxdon., May 10, f 
The Suns place (as before) is © 29. "Therefore the Globe be. Y 
ing rectified (as before) I ſeek & 29 degrees on the Globe, and 7 
bring that degree to the Eaſt fide of the Horizon 3 and looki F 
on the Index of the Hour Circle, I find it point at 4 a clock, a T 
* part of an Hour more towards 5 3 therefore I ſay May 10. the ſp : 
Sun riſes here at :Loxdox at 4 (which-is xo minutes) after 4. a 1 


clock in the Morning. 
If you double 4 hours 10-minutes it igives you the length of 

the Night,8 hours 20 minutes : And if yow-ubſiract the length Le 

of the-Night 8 hours 20.minutes from 24 hours, the length. of by 

Day and Night 3 it leaves the length of the Day 15 hours 40 


minutes. an, 
M 

PROB. VIII. ba 

fur 

To find the Hour of Sun Set. * 


T: Urn the place of the Sun to the Weſt ſide of the Horizon, | 196 
and the-Index of the Hour Circle ſhews on the Hour Circk if HO 
the hour of Sun ſet3 which on the 10th of 'May aforefaid.is ©: 
& parts of anhour after 7 a-clock-at Night, viz. the Sun ſets at 
48 minutes paſi 7 a Clock. 


L-] 


PROB. IX. 
| Tofind how long it is Twilight in the Morning and Evening. 


T Wiight is that promiſcuous and doubttul light which ap- 
. pears before the Riting of the Sun in the Morning, and con- 
tinues after the ſetting of the Sun in the Evening : It is made by 
the extention of the Suns beams into the Vapours of the Air , 
when the Sun is leſs then 18 deg. below the Horizon : for the 
Sun ere it riſes, and after it ſets, ſhoots forth its Beams through 
the Air, and fo illuminates the Vapors of the Air 3 which illumj- 
mation does by degrees enlighten the. Horizon: and ſpreads 
through the Zenith, even into the Weſt cre the Sun Riſes 3 and 
ufo continues above the Horizon after the Sun Sets, 

Now though it be Twilight when the Sun is 18 degrees below 
the Horizon 3 yet the duration of Twilight is alterable both in 
reſpect of Time and Place,for at ſuch Time as the Sun is farthet(i 
diftant from any Place, the Twilight ſhall be greater, then when 
it is neareſt, And in reſpec of Place,All Places that haye great 
Latitude from the Equator, have longer Twilight than thoſe 
that are nearer to the Equator : for as Authors ſay , under the 
Equator there is no Twilight; when again in many Climes both 
Northward and Southward, the Nights are indeed no Nights, 
but only (as it were) a little over-ſpread with an obſcure ſhade 3 
and it is either increaſed or diminiſhed according to the mutati- 
on of Meteorological Cauſes. 

Therefore to know the beginning of Twilight in the Morning 
hereat Loudon, May 103 you muſt (having the Globe re&ited) 
turn the degree of the Ecliptick which is oppolite_to the Place 
of the Sun till it be elevated 18 degrees in the Qyadrant of Alci- 
tude above the Horizon in the Welt; So ſhall the Index of the 
Hour Circle point at the Hour that Twilight begins : then ſub- 
fra the Hour and Minute that Twilight begins trom the Hour 
and Minute of Sun Riſing,if in the Morning, or ſubitract the Hour 
of Sun ſet from the Hour of Twilight,if at night,and the remain- 
der is the Icngth of Twilight. 


Example. 
The Globe Quadrant and Hous-Index being redtitied, as be- 
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tore 3 and the Suns place given © 29.1 ſeek the oppolite degree 
on the Globe after this manner : 1bring 29. to the Meridian, 

- * and obſerve what degree of the Ecliptick the oppolite part of 
the Meridian cuts 3 and becauſe I find it cuts m 29. therefore I Þ 
{ay M29. is oppoſite to & 29, having found the oppolite degree, 
I bring it intothe Weſt, and alſo the Quadrant of Altitude,and 
joynm 29 to IS degrees (accounted* upwards on the Quadrant) Þ 
ſo ſhall & 29 bedepreſſed 18 degrees in the Eaſt fide the Hori-Þ 
zon : Then looking what hour the Hour-Index points at in thef 
Hour-Circle, I find it to be 1 Hour 8 Min. which ſhews thatÞ 
Twilight begins at 8 Minutes paſt 1 a clock in the Morning. 

And it you {ubſira& 1 Hour 8 Minutes,from 4 Hours 11 Mi-F 
nates, the time of Sun riſing found by the 7th Probleme,it leaves 
3 hours 3 minutes for the length of Twilight: And it youdow 
ble x hour 8 minutes, the beginning of Twilight, it makes 2 
hours 16 minutes for the intermiſſion of Time between Twilight 
inthe Evening, and Twilight in the Morning 3 So that May 10 
abſolute Night is but 2 hours 16 minutes long, here at London, 

The reaſon why you bring the degree oppolite to the Sun 
place to the Wet, is, becauſe the Quadrant containing but go de 
grees will reach no lower then the Horizonbut this Probleme re 
quires it to reach 18 degrees beneath it : therefore by this help 
you have the Propoſition anſwered, as well as if the Quadran 
did actually reach 18 degrees below the Horizon. This ſhift yoſſ 
may have occalion to make in ſome other Problemes.  , 

It you would know when Twilight ends after the Sun ſets;yolhi * 
ſhall tind it by bringing the degree of the Ecliptick oppolite 
the place of the Sun to 18 degrees of the Quadrant of Altitud |, 
on the Eaſt ſide the Horizon 3 for then ſhall the Index ' of th 
Hour-Circle point at 10 hours 52- minutes: which ſhews thi 

: 


it continues Twilight till 52 minutes paſt 10 a clock at Night 
May 10. here at London, 


1 
PROB. X. , 


The Suns Place given, to finds its Amplitude ; And alſo 
know upon wk point of the Compaſs it Riſeth. 


F: He Globe &c. rectified : Bring the Suns place to the E: 
fide the Horizon 3 and the number of degrees intercept 
betws 
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between the Eaſt point of the Horizon and the Suns place, is the 
number of degrees of Amplitude that the Sun hath at its Riting; 
and bears its denomination cither of North or South, according, 
to Its inclination to either point in the Horizon. 

Or it you would know upon what point of the Compaſs the 
Sun Rules, Look but in the Circle of Winds.and again the place 
of the Sun you have the name of the point of the Compaſs upon 
which the Sun riſcth. 


Examples of both. 


May 10. the Suns place is & 29. Therefore the Globe bcing 
reihed 3 I bring & 29. to the Eaſt ſide the Horizon, and find it 
touch againſt 33 degrees 20 minutes from the Eaſt point to- 
wards the North : Therefore I fay the Sun hath North Ampli- 
tude 33 degrees 26 minutes. 

And to know upon what point of the Compaſs the Sun riſes 3 
I keep the Globe to its Poſition,and look in the Circle of Winds, 
in the outmoſt verge of the Horizon, and tind the Suns place a- 
eaink the Wind, named North Eaft and by Eaſt Therefore I 
ſay May 10. herc at Loxdox, the Sun rifeth upon the. North Eaſt 
and by Eaſt point of the Compaſs. 


PROB. Xt. 


The Day of the Moneell and Heur of the Day given, to fina 


the Height of the Sun, in any given Latitude. 


* He Globe &c. re&itied, Turn about the Globe till the In- 
dex of the Hour-Circle point (in the Hour-Circle) to the 
Hour of the Day 3 Then bring the Quadrant of Altitude to the 
Suns place in the Ecliptick and the degree on the Quadrant 
which touches the Suns place, ſhall be the number of degrees of 
the Suns Altitude. 


Example. 


May 10. here at Loadon, At 53 minutes paſt 8 a clock in the 
Morning, I would know the height of the Sun above the Ho- 
rizon, ThereforeI tarn about the Globe till the Index - the 

our- 
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Hour-Circle -comcs to 53 Minutespaſt$ a clock (whichis almoft 
9 (in the Hour-Circle: And keeping the Globe to this Politi- 
on, I bring the Qyadrant of Altitude to the Suns place,viz. SI 29 
(found by the third Probleme ) and becauſe the Suns Place 
touches upon 40 degrees of the Quadrant, therefore I ſay May 
10. 53 Minutes paſt 8 a clock inthe Morning, here at Landon , 
The Sun is juſt 40 degrees above the Horizonz or which is all 
one, hath 40 degrees of Altitude. 


PROB. XII. 


The Altitudeof the Sun, and day of the moneth given, to 
find the hour of the day. 


AY Hour is the 24th part of a Day and a Night, or the 
ſpace of Time that 15 degrees of the Equator takes up in 
paſſing through the Meridian for the whole Equator which con- 
tains 360 degrees, paſſcs through the Meridian in 24 Hours , 
theretore 15 degrees which is the 24th part of 360 paſs through 
in one Hour. Theſe Hours are vulgarly divided into balfs,quar- 
ters and half quarters;:but Mathematically into Minutes,Secands, 
'Thirds, Fourths, &c. A Minute is the 60 part of an Hour, fo 
that 60 minutes make an Hour 3 30 half an Hour, 15 a quarter 
of an Hour: A Second is the 60 part of a Minute : a Third is 
the 60 part of a Second: A Fourth is the 60 part of a Third : 
and ſo you may run on to Fitths, Sixths, Sevenths, 6c. if you 
pleaſe : 12 of theſe Hours make a Day, and 12 more make a 
Night : fo that Day and Night contain 24 Hours, as aforeſajd; 
which are vulgarly numbred from Noon, with 1, 2, 3, to 12,at 
Night : and then begin again with 1, 2, 3, till 12, at Noon : 
But by Aſtronomers they are numbred from Noon with: r, 2, 
3, &c. till 12 at Night and fo forward to 13, 14, 15, till 24, 
which is juſt full Noon the next day. Yet in this Treatiſe 1 
thall mention the Hours as they are vulgarly counted, viz. from 
I afternoon, till 12 at Night, and call the hours atter Midnight 
by 1, 2, 3, 4, &c. in the Morning, to 12 at Noon again,the next 
Day. But to the operation. 

The Glabe,&c.Rectified. Bring the place of the Sun to the 
number of degrees of Altitude, accounted -upon. the Quadrant of 
Alti- 
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Altitude;andthe Hour-Index'ſhalkpoint attheHourin the'Hour- 
Circle: yet herein refpedt:muſtbe had to the Fore or Afﬀternons 
Elevation; ias-ſhall be {hewed in the next Probleme. 


Examp:e, 


May 10. The Sun is elevated-4o degrees above the Horizon, 
here at Loxdox : Therefore having found the place of the Sun,by 
the third Probleme, to be & 29. I move the Globe and Quadrant 
till T can joyn the 29th degree of & to the 4oth degree upon the 
Quadrant of Altitude 3 _ then looking on the Hour-Circle, 1 
find the Index point at 53 minutes paſt 8 a clock, for the Fore- 
noon Elevation 3 and at 3 hours 7 minutes for the Afternoons 
Elevation. Therefore if it be Forcnoon, I fay it is 53 minutes 
paſt 8 a clock in the Morning. Bur if it be Aftternoon,lI fay it is 
7 minutes paſt 3 a clock in the Afternoon. 


PROB, XIII. E; 
| How to kuow whether it be Before or After noon. 


Aving made one Obſervation, you muſt makea ſecond a lit- 
tle whileafter the firſt 3 and it the Sun increaſe in Altitude 
it is before noon: but if it decreaſe in Altitude.it is after noon. 


Example. 
The Sun was at 5 hor. 53 min. elevated 40 degr. above the 
2 | Horizon: alittlewhile after (ſuppoſe for 'cxamples fake a-quar- 
2 | ter of an hour) viz. at:9 hor. 8 min. Tobſerve:again-theiheight 
; [ofthe Sun, and-tind vit 42 degrees high 3 ſo'that the Altitude 
t | increaſed 2 degrees Therctore/l fay, it is:Forenoon: [But :if 
+ | the Sun haddecreafed in'Altitude.L ſhould: have ſaid, It is After- 


i AOON.. 

7 | How 70 take Altitudes bythe Quadrant, Aſtrolabe, and 
n Croſs-ſtaft, 

it 

> There are (divers Inſtruments whereby Altitudes may 


be 'taken : but the moſt in uſe are the @zeadrant, Aftrolabe, 
10 ſand Croſtftaffi 'A Dradrant is an Inſtrument :comprehen- 
of |&d between:two'ſtraight' lines: making a-zight Angle, _ _ 
| rc 
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A repreſents the Center, upon which is faſined a Plumb-line 
AB the one ſide, AC the other fide, upon which the Sights ar 
placed : B C the Arch or Quadrant, which is divided into 90 
qual parts, and numbred from B to C D, on Sight , E the othe 
Sight : F the Plumbet faſined to the Plumb-line. 

When by this Inſtrument you would obſerve the height d | 
the Sun, you muſt turn the Center A to the Sun, and let tiff A 
beams thereof dart in at the hole in the firſt Sight DJtwo 
through the hole in the Second Sight E; fo ſhall the Plumb-linfther 
ly upon the degree in the Limb of the Suns Elevation: As wy 
the Plumb-line lye upon the 2oth degree, then ſhall the Alta | 
tude be 20 degrees if on25 the Altitude ſhall be 25 degre&req 
and for any number of Degrees the thred or Plumb-line litffeen i 
on, the fame number of Degrees is the Altitude of the - br © 


i 
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. | But if it bea Star whoſe Altitude you would obſerve; you muſt 
: | hold up the Quadrantand joyn the Limb to your Cheek-bone, 
and turn the Center towards the Star : then winking with one 
Eye, look through the holes of the Sights with the other Eye, 
till youcan ſee the Star through thoſe holes 3 ſo ſhall the Plumb- 
line (as before in the Sun) hang upon the degree in the Limb of 
the Stars Elevation. 

' Another ſorgof Quadrants is made.w 
3s is repreſented in _— 


— — 


— —  — 


II n——_— —__ 


line, p_ 
3 ard __—— ; 
10 Va - 
—— — ES 
ht ot TO yn —— SEP AN" Sh Vt wy _ —_— SI A 
t til Ais the Center, A B and AC thetwoſides,B C the limb,DE 


t DJtwo Sights fixed upon a moveable Index or Labetz F G two 0- 

p-lingther Sights for obſerving the Horizon. 
As F Whenby this Quadrant you would obſerve an Altitude,theſide 
AltJBA muſt be parallel to the Horizon, and the Index muſt be mo- 
re&Syred till the Objedt (be it either the Sun, Moon,or any Star ) be 
e len through the holes or ſlits of the Sights placed on the Index 3 4 
- r br then the Arch D B ſhall be the — required, You " | 
E may I 
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- may know when the tide B A \s parallel to the Horizon, by ob-ſ, 
ſerving the parting of Heaven from the Earth through the Sights al 


you may peruſe Mr. Fight in his Divifion off the whole " 


— 


of the Side B A. 
To take Altitudes with the Aſtrolabe. - 


The Aſtrolabe is a round Inſtrument flat on either fide, uponſith 
one of the flats or plains is deſcribed a Circle, as BC DE,divith 
ded into 360 equal parts or degrees, numbred from the line 
Level BAC, with 10,20,&c. to 90. in the perpendicular D C/z 
Upon the perpendicular is faſined a Ring, asF, fo as the Inftru- 
ment hanging by it, the line of Level may hang parallel to the 
Horizon: Upon the Center is a moveable Label or Ruler, as 
G H, whereupon is placed two Sights, as I R, 


— 
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If yon deſire further inftrudtions for making this Inftrument, 
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b-fl of Navigation, annexed to his Corredion of Errors ; where he 
htsÞ alſo ſhews the uſe of it at large 3 which in brief is as follows. 
You muſthold the Afrolabe by the Ring in your left hand, and 
turning your right ſideto the Sun, lift up the Label with your 
right hand, till the beams of the Sunentring through the hole of 


the uppermoſt Vane or Sight,doth alſo pierce through the hole in - 


2] the nethermoſt Vane or Sight; and the degree and part of degree 
'vi- that the Label lies onis the height of the Sun above the Horizon 
' off Butit it be a Star you would obſerve,you muſtuſe the Aftro- 
 C,[{zbe as you were directed to uſe the Rxadrant,holding it upto 
ru-| your Cheek-bone, and looking through the Sights, 8&c. 

the To take Altitudes with the Croſs-Raff. 

* bf This Inſtrument confiſts of a Staff about a yard long , and 
three quarters of an inch ſquare : Upon it is fitted a Vane ( or 


fometimes two or three) ſo as it may ſlide pretty Riff upon the 
Saff, and ſtand at any of the diviſions it is ſet to. 


4 
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The making is taught by Mr. Wright aforefaid : But the uſe 
15 as follows. 

You muſt put that end of the Croſs-ftaff which is next 90 
degrees to your Cheek-bone,upon the outer corner of your Eye, 
and holding it there ſteddy,you muſt move the Vane till you ſee 
the Horizon joyned with the lower end thereof, and the Sun or 
Star with the higher end ; then the degree and part of degree 
which the Vane cutteth upon the Staff , is the height of the 
Sun or Star. 

Some of theſe wayes for taking Altitudes have been formerly 
taught by others that have treated upon the Ule of Globes : and 
therefore becauſe ſome would be apt to think this Treatiſe un- 
compleat if I did not ſhew theſe wayesalſo,I have thought fit to 
inſert them: Yet the fame things may be performed by the 
Globe alone,without troubling your ſelf with multiplicity of In- 
ſtruments3 it your Globe be made with a hollow Axis;for then 
if the Globe ſtand Horizontal, you ſhall by obſerving the Obje& 
through the Axis have the degree of Elevation,noted by the ſu: 
perticies of the Horizon. 


PROB. XIV. 
To obſerve with the Globe the Altitude of the Sun. 


| Bn the Globe fo that the upper plain of the Horizon may 
ſtand parallel to the Plain of the Horizon of your Place 3 as 
was taught by the Second Problemez then turn the North Pole 
towards the Sun, and place it higher or lower, by moving the 
Meridian through the notches of the Horizon, till the beams df 
the Sun pierce quite through the Axis of the Globe : So ſhall the 
arch of the Meridian-comprehended between the Pole and the 
edge of the Horizon, :be the number of degrees that the Sun is 
levated above the Horizon. 


Example. 


March 20. juſt at noon, here at Londoz, T would obſerve th} 


Meridian Altitude of the Sun. Therefore placing the Hori 
zon Horizontal, as by the Second Probleme ; I turn the Now 
Po 
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Pole towards the Sun, and move it with the Meridian upwards 
or downwards, either to this fide or that.till I can fit it to ſuch 
a poſition that the Sun-beams may dart quite through the hol- 
low Axis of the Globe z which when it does, I look on the Me- 
ridian, and find 42 degrees 25 min. comprehended between the 
Pole and the ſuperficies of the Horizon: Therefore I ſay the Me- 
ridian Altitude of the Sun March 20. here at Loxdox, is 42 de- 
Srecs 25 min. 


PROB, XV. 


To find the Elevation of the Pole, by the eMeridian Al- 
titude of the Sun, and Day of the Moneth given. 


Em day of the Moneth is March 20. By the 4th Prob. you 
may tind the place of the Sunto be V 10, Therefore bring 
the place of the Sun to the Meridian, and elevate it above the Ho- 
rizon the ſame number of degrees it hath in Heaven ſo ſhall the 
arch of the Meridian comprehended between the Pole and the 
Horizon, be the elevation of the Pole in your Place. 


Otherwiſe. 


The day of the Moneth given is March 20. ſo that by the 
fourth Prob. you have the Suns place V 103 and by the hifth, the 
Declination of the Sun 3. 55. North: therefore the Declination 
being North, and you on the North fide the Equator 3 you 
muſt ſubſtra& 3. 55. from the Meridian Altitude 42.25. and 
there remains 38. 3 o. for the height of the Equinodtial above 
the Horizon : But if your Declination. had been South , you 
muſt have added 3. 55. to the Meridian Altitude, and the Sum 
would have been the Elevation of the EquinoGtial. Having the 
Elevationof the EquinoGtial, you may catily have the Eleyation 
of the Pole 3 for the one is alwayes the Complement of the other 
togo, Thus the height of the Equinoctial 38. 3o. ſubſtracted 
from 90, leaves 51. 30. for the Elevation of the Pole, here at 

.Loxdon, And thus it follows , that the Latitude of any Place 
from the EquinoGtial, is alwayes equal to the Elevation - os 
| ole : 
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Pole: for between the Zenith and the Equinoctial is contained 
the Complement of the Heighth of the EquinoCtial above the 
Horizon to 90. | 


PROB. XVI. 


To take the Altitude of any Star above the Horizon ; 
by the Globe. 


He Horizon of the Globe ſet parallel to the Horizon of the 

World, as before : Turn the North Pole towards the Star, 
and when you can ſee the Star through the Axis, the Northern 
notch of the Horizon will cut the degree of Elevation on the 
Meridian. 


Example. 


April 19.at 11 aclock at Night,I would obſerve the Altitude 
of Spice Virgo. Therefore I ſet the Horizon parallel to the Ho- 
rizon of the World, as by the Second Probleme, and turn the 
Northern Pole till it point towards the Star : Then looking in 
at the South Pole of the Globe throngh the Axis, I ſhall ſee the 
Star,and have on the Meridian the Queſtion refolved. But if it 
point not exadly,then I move the North Pole either upwards or 
downwards to the right or to the left hand, according as I may 
tind occation, till I can ſee the Star through the Axis 3 and then 
the edge of the notch in the Horizon cuts 28 degrees 59 min. 
on the Brazen Meridian. Therefore I fay April 1g. at 11 a 
clock at Night, here at Loxdoz, the Altitude of Spice wv is 28 
degr. 59 min. above the Horizon, 


PROB. XVIL. 


By the «Meridian Altitude of ayy Star given, to find 
the Heighth of the Pole. 


] Oynthe Star to the Meridian, and place it to the Altitude ob- 
F terved,z ſo ſhall thenumber of degrees intercepted between 
the Pole and the Horizon, be the Eleyation of the Pole. 


Example. 
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Example. 


Spica Virgo is obſerved to have 28 degrees 59 min. Meridian 
Altitude; therefore I bring Spica Virgo to the Meridian , and 
raiſe it or depreſs it higher or lower as 1 tind occation, till it is 
juſt 28 degrees 59 min. above the Horizon ; Then I count the 
number of degrees between the Pole and the Horizon, and find 
thera 57. Therefore I fay the Elevation of the Pole is here at 
London 51, Yet note,if the Star whoſe Altitude you obſerve 
have fewer number of degrees of Declination from the Pole then 
the Elevation of the Pole, you may be apt to miltake in its com- 
ing to the Meridian for thoſe Stars never fetz and therefore 
are twice vitible in the Meridian in 24 hours , once above the 
Pole, and onceunder the Pole. 

If your Star have greater Altitude then the North Star, it is 
above the Pole; but it it have lels, it is below the Pole : ſo that 
if you know but whether it be above or below , it is enough : 
for ſo you may accordingly raiſe it to the Altitude on the Mc- 
ridianit hath in Heaven,and joyn it to the Meridian either above 
or beneath the Pole, as the Star is placed m Heaven : and then 
the arch of the Meridian comprehended between the Pole and 
the Horizon, is the Elevation of the Pole: as atorefaid. 


Otherwiſe, 


Having the Meridian Altitude of the Star, you muſt find its 
Declination by the 27 Problem:and it the Declination be South, 
and you on the North {ide the Equator, you muſt add the De- 
clination to the Meridian Altitude,and the fum of both makes rhe 
Aktirude, of the EquineGiat : But if the Declinatien be North, 
and you on the North tide the Equator, you muſt ſubſtract the 
Declination from the Meridian Altitude (as was tavght by the 
15 Prob. in the Example of the Sun ) and the remainder is the 
Altitude of the EquinoGtial. Then (as was taught by the x5 
Prob. aforeſaid) ſubſtract the Altitude of the EquinoGtial from 
g0.the Remainder is the Elevation of the Pole in your Place. 


Example. 
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Example. 


By the laſt Probleme 'the Meridian Altitude of Spice Virgs 
was 28 degrees 5 min. and the Declination of Spica by the 
27th Probleme is found 9 degrees 3 min. South : therefore 
becauſe the Declination is South , I add 9 degrees 3 min. to the 
Meridian Altitude, which makes 38 degrees 3o min. for the E- 
levation of the Equinoctial : which 38 degrees 30. min. ſubſtra- 
&ed from 90, leaves 51 deg. 30 min. for the Elevation of the 
Pole here at London. 


PROBE. XVIII. 


Another way to find the height of the Pole by the Globe 
if the place of the Sun be given: And alſo to fiud th 
Hour of the Day and Azimuth, and Almicantar of the Þ 


$#3. 8-1 


His muſt be performed by help of a Spherick Gaomon ( as 
Blaew calls it) which is a ſmall Pin or Needle fixed per- 
pendicularly intoa ſmall Bafis with an hollow concave bottom, 
that it may ftand upon the convexity of the Globe. Therefore 
the Horizon of the Globe being ſet parallel to the Horizon of the | * 
World (as by the Second Probleme)the Spherick Gnomon muſt 
be ſet exactly upon the-place of the Sun 3 and then turning the D t: 
Globe about (upon its Axis either from Eaſt to Weſt,or contra- # £ 
rily from Welt to Eaſt; or elſe by the Meridian through the 
notches of the Horizon) till the Spherick Gnomon caſt no ſha- 
dow on any {ide thereof,you have on the Meridian in the North 
point of the Horizon the number of degrees that the Pole is ele 
vated above the Horizon, v 


Example. Pi 


Imagine the tour Quarters of the Horizon of the Globecor- | tir 
reſpond with the four Quarters of the Horizon of the World; # m 
ind the plain of the Horizon of the Globe is parallel to the Þ th: 
Plain of the Horizon of the Werld: The Suns place is & 29, | Pa 

; which Þ aft 
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which I find on the Globe , and place the Spherick Gnomon 
thereon; then at a gueſs I move the Globe both on its Axis, and 
by the Meridian(as neer as I can) fo as the Spherick Gnomon 
may caſtno ſhxdow 3 yet if it do, and the ſhadow tall towards 
the North Pole 3 then I clevate the North Pole more till the 
ſhadow falls jult in the middle of its felt : but it the ſhadow fall 
dowuwards towards the South Pole, then 1 depreſs the North 
Pole : it the ſhadow fall on the Eatt fide,l turn the Globe on its 
Axis more to the Welt 3 and it the ſhadow fall to the Weil, I 
turn the Glube more into the Eaſt : and the degree of the Mc- 
ridian which the North Point of the Horizon touches, is the de- 
gree of the Poles elevation : which in this Example is 51: the 
Latitude of the City of London. | 

By this Operation you havealſogiven the hour of the Day in 
the Hour-Cucle, it you keep the Globe unmoved : and the 
Azimuth, and Almicanter, it you apply but tne Quadrant of 
Altitude to the place of the Sun*, as by the 22 and 23 Pro- 
blemcs. 


PROB. XIX, 
To obſerve by the Globe the Diſtance of two Stars. 


Ou muſt pitch upon two Stars in the Mcridian, and obſerve 

the Altitude of one of them thirſt, and atterwards the Alti- 
tude of the other : then ſubliract the 1ciſer Altitude from the 
ercater, and the remainder ſhall be the diſtance required. 


Examp:e, 


March 7. at 11 a clock at Night here at Loxdon, I ſee in the 
Meridian the two Stars in the foremoſt Wheels of the Waggon, 
in the Conſtellation of the Great Bear , called by Sea-men the 
Pointers ( becauſe , they alwaycs point towards the Pole-ſtar) 
Therefore to obſerve the diſtance between thefe two Stars , 1 
firſt obſerve ( as by the laſt Probleme ) the Altitnde of the 
moſt Northern to be 77 degrees 59 minutes , and fet down 
that number of degrees and minutes with a Pen and Ink on a 
Paper, or with a picce of Chalk, or a Pencil, on a Board 3 and 


afterwards I obſerve the Altitude of the other Star which 1s = 
|| 2r 


P 
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der it, as I did the firſt, to be $3 degrees 21 min. and ſet that 


number of degrees and minutes alſo down, under the other 
number of degrees and minutes : Then by ſubſiracting the leſſer 
from the greater, I find the remainder te be 5 degrees 22 min. 
which as the diſtance of the two Stars in the Great Bear, called 
the Pointers, 


PROB. XX. 


How you may learn to give a gueſs at the number of degrees 
that any two Stars are diſtant from one another ; or the 
number of degrees of Altitude the Sun or any Star ts 
elevated above the Horizon : only by looking up to Hea- 
ven, without any Inſtrument. 


Saneveen the Zenith and Horizon is comprehended an Arch ' 


of a Circle containing 90 degrees 3 fo that it you ſee any 
Star in or neer the Zenith, you may know that Star is 90. or 
neer 90 degrees high; and. by ſo, much as you may conceive it 
wants of the Zenith, ſo much you may gueſs it wants of 90 
degreesabove the Horizon. By this Rule you may gueſs at an 
Arch of Heavencontaining 90 degrees 3 or at an Arch of Hea- 
ven containing 45 degrees 3 if by your imagination you divide 
the whole Arch into two equal parts, for then ſhall each of 
them contain 45 degrecsAnd it by your imagination you divide 
the Arch of 90 into 3 cqual parts, each divilion ſhall contain 
an Arch of 3o degrees, &c. Bnt this way is alittle too rude for 
oueſſing at Stars elevated but few degrees, or for Stars diſtant 
but few degrees from one another. Therefore that you may 
learn to gueſs more'preciſely at diſtances in Heaven, you may ei- 


ther with a Quadrant,Aftrolabe, or the Globe , tind the exact. 


diſtance of any two known Stars that are but few degrees aſun- 
der, and by a little revolving thediſtance of thoſe Stars in your 
fancy, you may at length ſo imprint their diſtance in your me- 
mory, that you may readily gueſs the diſtance of other Stars by 
the diſtance of them. 


- Example. 
You may find cither by the Globe, Quadrant, or Aftrolabe 
(for 


he 


-> 


,- 
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(tor they all agree) 3 degrees comprehended between the firſt 
Star in Orzons Girdle,and thelaſt 3 therefore by a little confider- 
ing that diſtance,you may imprint it in your fancy for 3 degrees, 
and fo make it applicable to other Stars,cither of the ſame diltance 
or more, or le(s: And the Pointers ( by the laſt Probleme ) are 
diſtant from one another 5 degrees, and almoſt an halt : Theſe 
arealwaycs above our Horizon, and therefore may alwayes ftand 
as a Scale*for 5 andan half degrees;So that by theſe for 55 degrees, 
and thoſe in Orions Girdle for 3 degrees, and others obſcrved,ci- 
ther of greater or leſſer diſtance,you may according to your own 
Judgment ſhape a guels, if not exactly, yet pretty near Truth. 
when you come to other Stars. Thus you may exerciſe your 
fancy upon Stars found to be 10 or 15 degrees aſunder,or more, 
or leſs; and witha few experiments of this nature enure your 


tain thoſe gueſſes. 

This way of guelling will be exact enough for finding the 
hour of the night by the Stars, for moit common Uſes; or the 
hour of the day, by gueſling at the Altitude of the Sun if after 
you have gueſſed at the Altitude, you work as was taught by 
Prob. 12. tor the hour of the day : and as ſhall be taught in the 
next Probleme tor the hour of the night. 


PROB. XXI. 


The Dayof the Moneth and Altitude of any Star given ; to 
find the Hour of the Night. . 


TE Globe, Quadrant, and Hour Index reQtified 3 Bring the 
Star on the Globe to the ſame number of degrees on the 

uadrant of Altitude that it hath in Heaven : .So ſhall the 
Index of the Hour-Circle point in the Hour-Circle at the Hour 
of the Night. 


Example. 


March 10. The Altitude of ArGrrus is 35 degrees above 
the Horizon, here at Londou; Therefore having the Globe, 
: I 2 Qua- 


judgment to guels at diſtances, and enable four memory to re-' 
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Quadrant, and Hour-Index redified, I bring Arfizrus on the 
Globeto 35 degrees on the Quadrant of Altitude : and then 
looking in the Hour-Circle,I find the Index point at 10 a clock; 
which is the Hour, of the Night. 


PROB, XXII. 


The place of the Sun, and Hour of the Day given, to find 
its Azimuth in any aſfigncd Latitude. 


He Globe, 8&c. re&tified to your Latitude 3 Turn the Glqbe 

till the Index of the Hour-Circle come to the given hour ; 
and bring the Quadrant of Altitude to the place of the Sun fo 
{hall the number of degrees contained between the Eaft point 
of the Horizon, and the degree cut by the Quadrant of Altitude 
on the Horizon be the number of degrees of the Suns Azimuth, 
at that time. 


Example. . 


May 10. at 53 minutes paſt 8 aclock in the Morning I would 
know the Azimuth of the Sun: Therefore the Globe being firlt 
retihed) I turn about the Globe till the Index of the Hour- 
Circle point to 53 min. paſt a clocks or which is all one, within 
half a quarter of an hour of 9 ; then I move the Quadrant of 
Altitude tothe degree the Sun is in that day, and there let it re- 
main tillI ſee how many degrees is contained between the. North 
point and the Quadrant, of Altitnde, which in this Example is 
118 degrees 245 minutes. Aad becauſe this diſtance from the 
North exceeds 90 degrees,therefore I ſubſtra&t go degrees from 
the whole, and the-remains is 28 deg, 25 min. for the Azimu- 
thal diſtance.of the Sun from the Eaft point towards the South. 
But if it had wanted of 90 degrees from the North point, then 
ſhould theicomplement of 90 have been the Azimuthal diſtance 
of the Sun from the Eaſt point. | 


)B, 
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PROB. XXIII. 


The place of the Sun and Hour of the Day given,to find the 
Almicantar of the Sun. 


from tinding the Almicantar of the Sun is upon the matter 
the ſame with the Altitude of the Sun : only with this di- 
ſtinftion> The Almicantars are Circles parallel tothe Horizon, 
deſcribed by the degree of the Quadrant of Altitude upon the 
Zenith as its Center, by turning the Quadrant round about the 
Globe till it. come again to its fir{t place : But the Altitude is an . 
Arch of the Vertical Circle, comprchended between the Hori- 
zon and any point of the Globe aiſigned. Their agreement 
conlilts in this 3 When the Sun or any Star hath any known Al- 
micantar, they are faid to have the ſame number of degrees of 
Attitudes as if the Sun be in the 2oth Almicantar 3 ke hath 20 
degrees of Altitude 3 if in the 3oth Almicantar, he hath 30 dc- 

grees of Altitude, &. Now becauſe the Operation is the fame 
tor tinding the Altitude and Almicantar, I thall refer you to ti: 
11th Probleme 3 which ſhews you how to tind the Altitude ur 

Height 3 and by conſequence the Almicantar. 


PROB. XXIV. 


The place of the Sun given, to find what hour it comes to the 
Eaft or Weſt ; and what Almicantar it then ſhall have. 


T He Globo, Quadrant, and Hour-Index reQified. Bring the 
Quadrant of Altitude to the Eaſt point in the Horizon, it 
you would know what hour it comes to the Eaſt: or to the Welt. - 
point, if you would. know what hour it comes to the Welt: 
Then turn about the Globe till the place of the Sun come to the 
Quadrant of Altitude 3. and the Index of the Hour-Cixrcle ſhall 
point at the hour of the day : which on the day aforeſaid. will 
be 7 hor. 7 min. in themorning that the Sun commeth: to the 
Eaſt, and 4 hor. 53 min. after noon that the Sun commeth to 
the Welt, And if you then count the number of degrees _ 

; ne. 
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the Horizon upwards on the Quadrant of Altitude, it will ſhew 
you the Almicantar-of the Sun for that time 3 which will both 
morning and evening be 25 deg. 30 min. as was taught by the 
laſt Probleme, 


PROB., XXV. 


To know at any time what 4a clock it ts tn any other part of 
the Earth. 


He difference of Time is reckoned by the acceſs and progres 

of the Sun : for the Sun gradually circumvolving the Earth 

in 24 hours, doth by reaſon of the Earths rotundity enlighten 
but half of it at the ſame moment of Time 3 as ſhall be ſhewed 
hereafter: ſo that hereby it comes to paſs, that when with us 
herein England it is 6 a clock in the morning, with thoſe that 
have go degrees of Longitude to the Weſtward of us, it is yet 
midnight: with thoſe that have 180 degrees of Longitude from 
us it is evening 3 and with thoſe that have go degrees of Lon- 
gitude to the Eaſtwards, it is noon. So that thoſe to the Eaft- 
ward have their day begin ſooner then ours: But to the Welt 
ward their day begins after ours. Therefore that you may know 
what hour it is in any place of the Earth,of what diſtance ſoever 
it be, you muſt firſt bring the place of your own Habitation to 
the Meridian, and the Index of the Hour-Circle to 12 on the 
Hour-Circle 3 Then bring the other place to the Meridian, and 
the Arch of the Hour-Circle comprehended between the hour 


12 and the Index, tis the difference in Time between the two 


places. 
Example. 


London in England, and Swrat in the Eaft-Indies ; Firſt 1 
bring London to the Meridian, and'turn the Index of the Hour- 
Circle-to 12 3 then I turn the-Globe Weſtward; becauſe London 
is Weſtward-of Szrat. till Surat come'to the 'Meridian; and ſce 
at what. Hour the Index of the Hour-Circle points, which inthis 
Example is 5 hor. 54 minutes: And becauſe Swrat lies to the 
Eaſtwards of us ſo many degrees, 'therefore as was faid _ 
tnew 


I i 
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their Day begins ſo much before ours : So that when here at * 
Londox it is 6 a clock in the Morning, at Swrat it will be 11. a 
clock 54 minutes 3 when with us it is 12 a clock, with them it 
will be 5-aclock 54 minutes after noon. | 
If you would know the difference of Time between Londozx 
| and Famaica 5 Working as before, you may hnd 5 hor. 15 min. 
But Jamaica is to the Weſt of Loxdox ; therefore their Day be- 
| gins 5 hor. 15 min. after ours : ſo that when with us it is Noon, 
of with them it will be but three quarters of an hour pali 6 a clock 
in the Morning : and when with them it is Noon, with us it 
will be one quarter paſt 5 a clock after Noon, &c. 
6 | Or you may yet otherwiſe know the difference of Time , it 
| $08 divide the number of degrees of the EquinoCtial that paſs 
through the Meridian while the Globe is moved from the firſt 
iq | Pace to the ſecond, by 15. fo ſhall the product give you the 
difference of hours and minutes between the two places: as you . 
at | 4 find if you try cither of theſe Examples, or any other, 


» 53S | =! 


yet | 
” PROB. XXVI. 
nl To find the Right Aſcenſton of the Sun, or Stars. 


ow ! Boo Right Aſcenſion of any point on the Globe: is found by  _ 
bringing the point propoſed to the Meridian, and counting  ©/ 90: 

to Fthe number of degrces comprehended between the Verna! Co- | 

the Flue and the Meridian. 


= Example for the Sun. 


June 1. 1 would know the Right Aſcenſion of the Sun : His . 
Pace (found as by the third Probleme) is Gemini 20. Therefore 
Ibring Gemini20 to the Meridian 3 and then the Meridian cuts 
Qq 1 {EquinoGtial in 79 deg. 15 min. accounted from the Vernal 
uur- Joint Aries : Therefore I ſay the Right Aſcenſion of the Sun | 
Aon W*#f 1+ is 79 deg. 15 min. | 
{ee 
this | Example for a Star. 


ore, 


I take Capella , alias Hircus, the Goat on Auriga's ſhoulder, 
xcix ——-  - 


ang 


— 
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and bring it to the Meridian 3 and find.the Meridian cut the E. 


quinoRial (counting as betore from the Vernal point Y ) in 73 


degrees 58 minutes: Therefore I fay, the Right Aſcention of 
Hircw is 73 degrees 58 minutes. Do the like tor any other 
point of the Globe propoſed. 


| PROB.XX&VII. 
To find the Declination of the San and Stars. 


« þ He Declination of any point on the Globe is found by bring- 
Ing the point propoſed to the Meridian, and counting the 
number of degrees comprehended on the'Meridian between the 
EquinoGtial arid the point propoſed : and bears its Denominati- 
on of 'North or South, according as it is ſcituate on the North 


or South tide the Equinoctial. 
Example, for the Sun. 


June 1. T would know the Declination of the Sun. His place 
found, as before, is Gemini 20. Therefore I bring IT 20. to the 
Meridian, and tind 24 degrees $ minutes comprehended on the 
\ſcridian between the EquinoGtial and If 20. and becauſe Gemini 
:r on the North fide the Equinoctial 3 therefore I fay Fane 1, 
the Sun hath North Declination 23 degrees 8 minutes. 


Example, for a Star. 


I take Hiraw aforeſaid, and bring it to the Meridian, and find 
45 degrees 40 minutes comprehended on the Meridian between 
the Equinoctial and the Star Hircws. And becauſe Hiregs is on 
rhe North fide.the Equinoctial 3 Therefore I ſay , Hircus hath 
North Declination 45 degrees 40 minutes. Do the like for any 
other point on the Globe propoſed. 

But note: The Right Afcention and Declinatian of the Sun 
alters daily for in twelve Moneths he runs through every degree 
ot Right Aſcenlion, and inthree moneths to. his greateſt Decl 
nation: But the Right Aſcenlion and Declination of the Stars 
ſcarce perccivcable tor ſome Years : Yet have they alſo an alte- 
1ation of Right Aſcention and Declination : For , thoſe _ 

enat 
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that have but tew degrees of Right Aſcention, will in proceſs of 
Time have many.,and thoſe Stars between the Tropick that have 
North Dezlination, will in length of Time have South Declma- 
tion 3 and the contrary(as ſhall be moretully ſhewed hercatter: ) 
For, the Stars moving upon the Poles of the Ecliptick go for- 
wards in Longitudeone whole degree in 705 Years (as hath been 
ſhewed before Book, 1. Chap. 3. Sed. 3. )and ſoalter both their 
Right Aſcention and Declination 3 as may be ſeen by this fol- 
lowing Table of Right Aſceniions and Declinations of 100 of 
the moſt eminent fixed Stars Calculated by Tycho Brahe, for the 
Years 1600 and 1700 which I have inſertcd 3 partly, becauſe 
by it you may ſee the difference of their Right Aſcenlions and 
Declinations in 705 Years 3 and partly to accommodate thoſe 
that may have occafion to know their Right Aſcenlions and De- 


clinations nearer than the Globe can ſhew them. 
{as | 
" A Table of the Right Aſcenſions and Declinations of 100 


Sele& fixed Stars ; Calculated by Tycho Brabe,for the 
Years 1600, and 1700. As alſo their Difference of ; 
Right Aſcenſions and Declinations in 70 Years, 


J1.1 
2 


Re ___ 1600 Differentia. | _., 2620 | 
Fr Names of the Stars. -E Dea | 'R A.\ Decl.| |R. Aſe.\ Declin. 
_ Scedir, iz Caſſiopee. 4 36[154 21]N [I 22 34 5 5 5354 55 
2 The Pole Star. (tail. [5 47187 9' Nl'3 59134 S 9 46197 433 
th Southern in the Whales (5 | S||T 174 Nip Sg 38 
un | <Popee*s Belly. s Nj |z 27134 S's 48'59 7 
FO Girdle Andromeda. II 35 32]N| {1 23]33 S [13 13/34 5 
Su | tee of Caffiopes, 15 7N| |r 35];3 $16 38158 40 
: IL» in V hors. 22. Ni |: 23]z1 'S[24 1 7 © 
pre 4 z | IJ EF- 3 
cli ff (7 Paterbely. © 2 S1jr 15131 Ni|24 1411.45 
rs [2+ 7u  horg. 3 Nj r 22121 S124 3219 bf 
alte- South foot of Andromeda. + . by 29130 S.126 2440 52 


Stars z HY K Names 


Nam?s of the Stars. | 
In ths Knot in the line X, 
*+ Star in Y head, 

* I the Whales jaw. 
Caput Meduſz. 

& In Perſeus fide, 


* In ths Pleiades. 
In the Noſtrils of 'S. 


w» 


Hircus, Cape'' 1. 

X* Orions foot, Rigel. 
North Horn &. 
Orioaus left ſhoulder, 
Belly of the Hare. 

I. 1 Orions Girdle. 


Uppermoſt in Orjons s face, (7 
South Horn Ss. 

2, In Orions Girdle, 
La#t ia Orions Girdle. 
Auriga's right Shoulder. 


Orions right Shoulder. 


Great Dog Sirius. ( Twin, 
Flead of Caſtor, the firjt|107 $ 
The little Dog, Procyon. 


Head Pollux , ſecond Twi 
In the $ _ of the Ship. 


Northern ; oe 
Southern 4 fi S. =. 


7he Heart of Fhadra: 
South of 3. in neck, $9. 
1s heart. Baſiliſcus. 
Vorth of 34 in neck 1. 
liddle of 3. in neckN. 
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1600 mn 

R, BD Declin| | (R. A\Decl, | - WC 

25 2210 IE jo 8le5 4 

26 23121 33]N 8 27 

40 25]2 29N 41 

49 383139 22\N 42 

44 2]48 22j1N 45 30148 

50 57|22 45|N 52 

59 16114 37|N GO 

61 21118 14N 162 

63 16:115 38N 164 

UL MLINY. {7 

73 51318 43|9 192 Si 175 

75 "16j28 12)N 8 $76 

75 585 55[N 8 $177 

77 4821 615 7 N78 

77 58Þ ;9 5 7 N79 

78 21j9 36N||1 2:7 $|179 

78 26|20 51]N| |: 31jſ7 $| [79 

9 1jt 30o[5| {r 1-16 Nl |80 

80 1c|2 12]S||r 3615 N| [81 

82 :40[44 59N | '1 554 $1 184 35 

83 26j7 16jN||1 22/4 $| |84 48 

93 38116 4o0N||r 28/2 N| [95 

96 $3116 11|S|\|I + S| [98 | 
22 41N|}|1 44/11 N| [108 531i32 30 

1109 3571s -12/N | [1 5 110 57.6 - 

[10 13128 EA I1I 47:28 43 

r17 35/23 11S 53 118 43/23 2 

124 2E|21 2 | I25. 48.20 44 

124 58Þ22 51]N | [126 2822 31 

125 27119 35Þ]N ||1 2720 M 126 5 MA I5 

137 15 5;|S|[i : 1525 S- 138 167 

1146 22[18 42]N N 147 50 

146 45113 53: Nj [148. 8 

148 33/25 23 'N|150 

149 25,[21. 5C I I50 5121 21 
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* back 1. 
Lions tail. 


Names of the Stars. © R. Aſe. Declin, 


Firjt loweſt in 11 Urſa Mai, 159 12158 31 N 


Firſt upper ia 1 Dubbe 159 37,63 54N 


163 10 


(Major, 172 $9 
fol'owing loweſt in A Urſa173 3 


Girdle nw. 


Vindemiatrix., Wk. 
Spica 'k, 


Ar&urus. 


South Scale =, 


MidAle tail Urſa Major. 


Uppermoſt following ix Oo. 178 50 
188 53 
kump Urſa Major, Aliot. 199 1 
IGO 36/ 


Ic6 4 


End tail Urſa Major, 
Left ſhoulder if Bootes, 


North Scale =. 
X* Northern Crows, 
* Serpents neck, 


1600 


1700 


Ws cence 


[Northern of 3. in front m 
Left hand Ophiucur, 


Heart m. Antares, 


Head of Hercules, 


Head of Ophincus, 


RightShoulder of Ophincus 
* head of the Dragon, 


K. Lyr#. 
Moft Eaſtern in Head 7. 
ultures tail, 


the the Swans Beak, 


Pk zu Vulture, 


1 the Swans North wing.\293 1 


238 25 


Right Shoulder, Hercul 85, 243 I5 
Left knee of Ophiucus. 
Right kyee of Ophinucus, 


243 49 


Left ſhoulder of Herenles, 254 46| 


1259 5 
260 56 
266 52 
275 52 
281 32 
281 47 


292 49 


ſOZZZLZ OL 


_ 


231 _ 


£395 34 


ZE H LLELLELL Een LU mOL DL 1 


288 40 


044 12N 


R. Aſc. 
| [160 49 
i [161 18 
\ [164 37 


173 28 


; [174 26 
| 1180 10/5 
i [190 11 
[190 10 
i [I9T 53 
12, © (WF 8 
| 1197 57156 
| [203 56 


Declin, 


JO 


= Eaton 
. 


at. Mt As. < tro _— 
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| 1600 Differentia- 
R. Aſc.\Declinſ”||R. 4. Decl. 
289 57, S ||: 25116 N 
299 39, 1 27117 Njzor 6 
302 I; 053:j18 S$[z02 55 
306 32 I 16 [307 48 
306 574/43 oat $207 49 
307 31 7 © 1308 31 
317 37 I 21 1318 58) 
319 28 I 26 [320 54 
320 46 O 22 327 bd 
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Names of the Stars. 
Upper born V. 

Lower hora VV, 

In the Swans breaſt, 

Left hand of 8, 

Swans Tail, 

In the Swans South wing. 
Left Shoulder 5. 

7. In tail WP. 

In Cephens Girdle. 


_ 


39 

10 34 
+2... 
323-40 


In Pegaſus month. 
2: In tail W, 
Right Shoulder of 8, 
'Fomahant, . 


321 10 


321 16 


10 


1 20 
1.25 


I 25! 


322 2b 


1322 41 
[327 39 
[240 11 


(Scheat, Pegaſis. 
[Marchab, Pegaſis. 
{Month of Sonthern fiſh. 
Head of Andromeda. 
Caſſiopee's chair. - 
Ful of Pegaſus wing. 
Northern the Whales tail. 


# 43219 
115 
3277 
I7;3< 
15/34 
16134 
15134 


——_————__—___ 


241 9 
341_I5it 
344 9 
356 59 
357 5] 
358 1412 
359 4911 


1342 II 
1.342_30113_ 
345 26 
1358 16 
358 20 
359 3O 
[ 7 


I 
| [I 
I 
I 


The llfe of this Table, 

| S YC 

The firſt Column on the Teft hand is the names of the Stars wh 
The Second Column ſhews the degrees and minutes of Right 1 
Aſcenſionfor the Year 1600. The third, the Declination torffit, 
the ſame Year. The fourth ſhews whether the Declination baÞe f 
North or South 3 N ftands for North, S for South. The fifthi$«lix 
fhews the difference in degrees and minutes of Right AfcenſionÞ|de, 
of the Stars,between the Years 1600. and iffgo. The ſixth ſhewÞt 
the Difference of Declination 3 and whether it be North , offer 
South. The ſeventh ſhews the Right Aſcenſion in degrees an g 
minutes for the Year 14% The eight ſhews the Declinationſduad 
tn degrees and minutes for the fame Year. ie þ; 

| By this Table you may perceive 'the fixed Stars increaſc' inf 
Right Aſcenſion, till they come to the Vernal Colurez fromſon, 
whence 


- 
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whence the number of their Right Aſcenſion is reckoned:and by 
he Column of their Difference of Right Aſcenſion, you may ſee 
ow much they increaſe in 70 Years. Andif you would know 
ow. much they increaſe for any other number of Years,you mult 
ind what proportion they have to 70, and the ſame proportion 
e difference of the Right Aſcenſion of the Stars will have to 
he difference in the Table. 


Example. 


| I would know the Difference of Right Aſcenſion the Pole- 
Star will have in 35 Years. I find in the hfth Column the 
Difference of Right Aſcention of the Pole Star to be 3 degrees. 
59 minutes 3 Therefore by the Rule of Proportion, I ſay, It 70 
44 cars give 3 degrees 59 minutes, 35 Years ſhall give 1 degree 
a 9: minutes, and ſo proportionably for any other number of 
2 Sf car's. 
37 Though this Rule ſerves for finding the Difference of Right 
40|icenſton of any Starz Yet it will not ſerve for tinding the 
2$Piflerence of any Stars Declination. For the Stars on the North 
32Þ9e the Equinoctial between the Hyemnal and Soljtitial Colures, 
322d on the South fide the Equinodtial between the Soljtrrial and 
27hpemnal Colures increaſe in Declination. But the Stars on 
e South tide the EquinoCtial between the Hyemnal and Sol- 
zal Colures, and on the North fide the Equinodtial between 
e Solftztial and Hyemaal Colures , Decreaſe in Declination - 
$ you may. yet more plainly ſee by the Globe it you bring 
ar: degrees of the Meridian to the North ſide of the Horizon , 
;ohiffÞad ſcrew the Quadrant of Altitude to 661 degrees in the Ze- 
offith, and Declination of the Pole of the Ecliptick- and bring 
- I Colure to the Meridian, for fo ſhall the Pole of the 
W-<liptick be joyned with the Center of: the Quadrant of Alri- 
ge, and the Ecliptick with the Horizon 3 and all the Circles 
oat the ſeveral degrees on the Quadrant make in a Revolution 
gom Welt to Eaſt upon the Poles of the Ecliptick , repreſent 
R great Revolutionof every Star that each degree on the 
tionſdadranc _ And _ demonſtratively will be repreſented. 
ie progreſs of the tixed Stars through every & of Longj- 
e injde, and by conſequence the alteration. of Blake Aſcen- 
rom, and Declination, For, Imagining that degree of the Qua- 


drant 
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drant of Altitude to bethe Star, which juſt reaches the Star; 
you may by turning about the Quadrant, ſce how Obliquely 
the Star (or the degree repreſenting the Star)either movesaboutr, 
or cuts the EquinoGtial.and all Circles parallel to the Equinoti- 
al 3 and thereby obſerve it ſome times to incline in motion to, 
and other times to decline in motion from the Equinodtial. But 


how long time it will be ere the Star inclines to , or declines 


from the Equinodtial, you may know by finding the diftance of 
Longitude in degrees it hath from either the Soljtizial or Hyem. 
al Colure; and with reſpe&ing the foregoing Rules in its Po- 
ſition; you may by the Table in Book 1. Chap. 3. Sect. 3. fatistie 
your {elf. . 
Examp.e. 


The moſt Northerly Star in the Grrdle of Orion doth yet de. 
creaſe in Declination. But I would know how long it ſhall de 
creaſe; Therefore by the 32 Probleme, I find the Longitude 
of that Star to be for the Year 1670 77 degrees 51 minutes, 
which ſubducted out of 90 (the diltance of the Solftitial Colure 
from the EquinoGtial) leaves 12. 9.for the diſtance of that Star 
from the Solſtitial Colure, Therefore by the Table aforeſaid, I 
find what number of Years anſwersto the motion of 12 degrees 
9 minutes. And becauſe I cannot find exa&ly the ſame number 
of degrees and minutes in the Table, I take the number neareſi 
to it, whichis 14 degrees 10 minutes,and that is the motion of 
the Ecliptick in 1000 Years. But becauſe this 14 degrees 10 
minutes is 2 degrees 1 minute too much, I ſeek 2 degrees 1 
minute in the Table, and the number of Years againſt it I would 
ſubduct from the number of Years againſt 14 degrees 10 min. 
and the remainder would be the number of Years required : But 
neither can I tind 2 degrees 1 minute , therefore I mult take the 
number of degrees and minutes nearelt to it, which is 2 deg. 50 
miu. and that yields 200 Years 3 which ſubducted out of 1000 
leaves 800 Years. But becauſe this is alſo too much by the 
motion of 4.9 minutes, Therefore I ſeek for 49 minutes in the 
Fable, and ſubdud& the number of Years againſt it from 800, 
and the remainder would-be the number of Years required. But 
neither is 49 min. in the Table, Theretore :I take the nearcl 
to it, whichis 51 minutes, and that yields 60 Years ; which ſub- 
duced out of 800, leaves740. But this is likewiſe too much by 
the 
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the motion of two minutes. Therefore I ſeek 2 min, in the Table, 
but cannot tind it nearer then 25, and againtt it I find 3 Years, 
which 3 Years I ſubdud out of 740, and the Remainder is 737, 
the mumber of Years required. You may if you pleaſe tor cx- 
aQneſs, ſubdud for the 5 minutcs 8 Moneths 3 ſo have you 736 
Years 4 Moneths, for the Time that the moii Northerly Star in 


' the Girdle of Oriox will decreaſe in Declination , after the Year 


1670,which will be till An.Dom, 246. after which time it wall 
increaſe in Declination for 12706 Years together, till it come to 
have 47 degrees 8 minutes of Declination: at which time it will 
be in or very near the place of the moſt Southerly Star of the 
Soxthern Crown and that Star in its place. 

And thus thePole Star is now found to increaſe in Declinati- 
on,and will yet this 421 Years: after which time it will decrcaſe 
im Declination for 12706 Years together;till it come to be with- 
in 42 degrees 42 minutes of the Equinoctial , in the void ſpace 
now between Draco and Lyra ;, at- which time Lyra will be al- 
moſt as near the Pole, as the Pole Star now is 3 and then the 
moſt proper to be the Northern Pole Star : And the laſt Star in 
the Stalk of the Doves month will be then very near the Southern 
Pole, and therefore moſt fit to be the Southern Pole Star,. 


PR OB. XXVIII. 


Theplace of the Sun or any Star given, to find the Richt 


Deſcenfion, and the Oblique Aſcenſion, and the Oblique 
Deſcenfion in any given Latitade.. 21 a 


4 Few Globe re&tihed, bring the place of the Sun or Star to 
+ the Meridian under the Horizon, and-the degree of the E- 
quatorthat-comes to the Meridian with it is the degree of Right 
Deſcenfion. If the Sun or Star will reachno part.of the Merie 
dian under the Horizon they have no Right Deſcenſion. 


For the Oblique Aſcenſion. 


: : Bring the place of the Sun or the Star tothe Eaſt fide the Hoe 


ron, and the:degree of the Equator cut by the Horizon, is the 
degree of Oblique Aſcenſion of the Sun or Star.. - 
: Fos-: 


PEWPED 


For the Oblique Deſcenſion. 


Bring the place of the Sun or Star to the Well fide the Hori. 
zon, and the degree of the Equinoctial cut by the Horizon is the 
Degree of Oblique Deſcenfion. They need no Example. 


PROB. KXXIX, 
Any place on the Terreſtrial Globe being given, to find iti 
Antipodes. . 


Ring the given place to the Meridian, {0 may you ( as by 
JI the firſt Probleme) fe its Longitude and Latitude ; then 
turn about the Globe till 180 degrees of the Equator pak 
through the Meridian 3 and keeping the Globe to this Poſition, 
number on the Meridian 180 degrees from the Latitude of the 
given place: and the point juſt under that degree is the Anti- 


podes. 
Example. 


TI would find the Antipodes of Cxida Real, an Inland Town 
of the Weſt-Indies, which lies upon the River Parana, an Arm 
of Rio de la Plata : Therefore I bring Cxida Real to the Meri- 
dian, and find. ( as by the fir Probleme ) its Latitude 23. 50, 
South 3 and its Longitude 333 degrees: "Then I turn about the 
Globe till 180 degrees of the Equator,paſs through the Meridi- 
an and keeping the Globe to that poſition, I number ſo many 
degrees North Latitude as Parans hath South, viz. 23, 50. and 
juſt under that degree I find Lamoo,a Town lying upon the Coaſt 
of China, in the Province of Qzincii-; Theretore I ſay Lamoo is 

Another way. 

Bring the given place to the North or South point of the 
Horizon, and the point of the Globe denoted by: the oppolite 
point of the Horizon is/the Amipodes'ot the given-place. .*: 
7 PROB, 


f) 
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PROB. XXX. 


To = the Pereciiof any given place, by the Terreſtrial 
Globe. 


Ring your place to that fide the Meridian which is in the 

Sonth notch of the Horizon, and follow the Parallel of that 
Place on the Globe till you come to that ſide the Meridian, 
which is in the Northern notch of the Horizon, and that is the 
Perectiz of your place. 


PROB. XXXI. 


To find the Antecii of any given place, upon the Terreſtrial 
Ghobe, 


Pins your place to the Meridian, and find its Latitude by 
the firſt Probleme 3 If it have North Latitude ,, count the 
ſame number of degrees on the Meridian from the Equator 
Southwards 3 But it it have South Latitude, count the ſame 
number of degrees from the Equator Northwards : and the 
point of the Globe dire&tly under that number of degrees is 
the Antecii of your place. 


PROB. XXXII. 
To find the Longitude and Latitude of the Stars by the Ce- 
teftial Ghbe. 


T He Quadrant of Altitude will reach but 9o degrees, as 
L was faid Prob. 9. Therefore if the Star you enquire after 
be on the North ſide the Ecliptick 3 Elevate the North Pole 
66: degrees above the North fide the Horizon: If on the South 
tide the Ecliptick you muſt elevate the South Pole 66}, degrees 
above the South {ide the Horizon : Then bring the Soljtitial Co- 
lare to the Meridian on the North fide the Horizon, and 
frrew the Quadrant of Altitude to-the Zenith, which will be in 
23 degrees zo mirugges from the Pole of the World : . So ſhall the 
Ecliptick lye in the Horizon, and the Pole of the Ecliptick alſo 


lye under the Center of the Quadrant of Altitude ( as was 
L ſhewed 
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ſhewed-Prob. 27.) Now to tind the Longitude of any Star, do 
thus, Turn the Quadrant of Altitude about till the graduated 
edge of it lye on the Star 3 and the degree in the Ecliptick that 
the Quadrant touches is the Longitude of that Star. 


Example , for a Star on the North fide the Ecliptick, 


I would know the Longitude of Marchab, a bright Star in Þ 1 
the wing of Pegaſus: I find it on the North fide the Ecliptick; Þ « 
Therefore I elevate the North Pole, and placing S on the 7 
North tide the Meridian,I ſcrew the Quadrant of Altitude to the Þ & 
Zenith, as aforeſaid ; then laying the edge of the Quadrant of 7 
Altitude upon that Star, I tind that the end of it reaches in the 
Ecliptick to X 18. 56. Therefore I fay, the Longitude of Mar- p 
chab is X 18. 56. Pt 


For the Latitude of a Star. pl 


The degree of the Quadrant of Altitude that touches the Star 
15 the Latitude of the Star. 


Example. 


The Globeand Quadrant poſited as before, Find 19 degrees 
26 minutes ( accounted upwards on the Quadrant ) to touch 
Marchab aforcfaid : Therefore Ifay, the Latitude of Marchab is} To 
19 degrees 26 minutes. ? 
And thus by elevating the South Pole, and placing the Globe 
and Quadrant of Altitude as aforeſaid, I ſhall find Canicsls F 
have 15 degrees 57 minutes South Latitude, and 2 1 degrees 18 
minutes in © Longitude. Con 


| PROB. XXXIII. 
To find the Diſtance between any two Places, on the Terre- 
ſerial Globe. 


T His may be performed either with- the Quadrant of Alti- ſſimm, 
tude, or with a pair of Compaſſes: wigh the Quadrant of whic 
Altitude, thus: Lay the lower end thereof to one place, and JExan 
ſee what degree reaches the other place, for that is the nanhey the le 
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of degrees between the two places. If you multiply that number 
d | of degrees by 60 the product ſhall be the number of Engliſh 
it ® Miles between the two places. | 


Examp:e. 


I would know the diſtance between London and the moſt 
in Þ Eaſfterly point of Jamaica 3 I lay the lower end of the Quadrant 
k; Þ of Altitude to Jamaica, and extending the other end towards 
ne London, I find 685 degrees comprehended between them;There- 
he I fore I fay 687, is the number of degrees comprehended between 
of London and Jamaica, 
he If you would find the diſtance between them with your Com- 
r- paſſes, you muſt pitch one foot of your Compaſſes in the Eaſt 
point of Famaica, and open your Compaſſes till the other foot 
reach Loxdonz and keeping your Compaſſes at that diſtance, ap- 
ply the feet to the EquinoGtial line, and you will tind 68* de- 
grees comprehended between them, as before. 
tar If you multiply 65}, by 60 it gives 4114 Engliſh miles. 
If you multiply it by 20 it gives 1370 Engliſh Leagues. 
If you multiply it by 173 it gives 1199 Spaniſh Leagues. 
If you multiply it by 15 it gives 1054 Dutch Leagues. 


on - - PROB. XXXIV. 

AC 

b is To find by the Terreſtrial Globe upon what gas: ; the Com- 
2 paſs any two Places are ſcituate one from another. 

0 


xl þ4 the two places on the Terreſtrial Globe , and fee what 
13 Rumb paſſes through them 3 for that is the point of the 
Compaſs they bear upon. 


Example. 

"Ye" 
Briftol and Bermuda are the places. I examine what Rumb 
paſſes through them both : and becauſe I find no Rumb to paſs 
immediately through them both, Therefore I take. that Rumb 
it of {which runs moſt parallel to both the places 3 which in this 
and JExample is the tenth Rumb counted from the North towards 
1ber the left hand 3 and. is called as you may ſee by this following 
of = 8 Figure 


\1ti- 
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Figure Weſt South Weſt Therefore I ſay Bermudos lics ſcituate 


from Briſtol Weſt South Weft > and by contrarics Briſtol lies (ci» Þ 


tuate from Bermudos Eaſt North Eaft. 


Y; 


To find by the Celeſtial Globe the Coſmical Riſing and 
Setting of the Stars. 


\v, [Hen any Star'Riſcs with the Sum; it is aid to Riſe Coſmi- 
| /1 BBNI S215] 2 1.1 DO Woe | I 
- And when any Star-Sets when the San Rifes, it is aid to Set. 


Coſmically. =O 
To tind theſe, ReQife the Globe to the Latitude of = 


: 
7 
C 


ga 
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place, and bring the place of the Sunto the Eaſt fide the Horizon; 
and the Stars then cut by the Eaſtern Semi-circle of the Hori- 
zon, Riſe Coſmically : and thoſe Stars cut by the Weſtern Semi- 
circle of the Horizon, ſet Coſmically. 


Example. 
November 9g. 1 would know what Stars Riſe and Sct Coſmi- 


| cally, here at Loxdou. The Suns place found, as by the third 


Probleme, is m 27. Therefore I bring m 27 to the Eaſt fide the 
Horizon, and in the Eaſtern Semi-circle I find riſing with the 
Sun the right wing of Cygnus, the Star in the end of Aquila's 
tail, Serpentarius and Centaurus :Therefore theſe Conſtellations 


are faid to riſe Coſmically. In the Weſtern Semi-circle of the 


Horizon I tind Setting Andromeda, the Triangle, Taurus, Orion , 
Canis major, and Argo Navis, Therefore 1 fay, theſe Conſtellati- 
ons Set Coſmically. x 


PROB. XXXVI. 


To find by the Celeſtial Globe the Acronical Riſing and 
Setting of the Stars. 


He Stars that Riſe when the Sun Scts, are ſaid to Riſe Acro- 
ically. And 
The Stars that Set with the Sun, are faid to Set Acronzcally. 
To tind theſe, Reftihe the Globe to the Latitude of your 
place, and bring the place of the Sun to the Weſt fide the Hori- 
zon 3 and the Stars then cut by the Eaftern Semi-circle of the 
Horizon, Riſe Acroxically : And thofe Stars cut by the Weſtern 


| Smi-circle of the Horizon, Set Acronically. 


Example. 
November 9, 1 would know what Stars Riſe and Set Acroni- 


© cally here at Londox. The Suns place as before, is M 27. There- 


fore I bring Scorpio 27 to the Weſt. fide the Horizon 3 and in 


© the Eaſtern Semi-circle I find Rifing the Southern Fiſh, Foma- 


bant, Cetus, Taurw., Auriga, and the Feather in Caſtor's Cap. 
Therefore theſe Conſicllations are faid to Riſe Acronicaly. - 
| the 


the Weltern Semi-circle of the Horizon I find ſetting the Lyons 


tail, Virgo, Scorpio, and Sagittarius, Therefore I ſay theſe Con- F 


ſellations Set Acronicaly. 


PROB. XXXVIL 


To find by the Celeſtial Globe the Heliacal Riſing axd Set- | 


_ ting of the Stars. 


Hen a Star formerly in the Suns beams gets out of the Þ 


Suns beams, it is aid to Riſe Hel:acaly. And 


When 2 Star formerly out of the Suns beams gets into.the i 


Suns beams, it is ſaid to Set Helzacaly. 

A Staris ſaid to be in the Sun beams when it is made incon- 
ſpicuous by reaſon of its nearnels to the Suns Light. The big- 
ger Starsarediſcernable more near the Suns Light, than the leſſer 
are 3 For, Stars of the firſt Magnitude may (according to the 
received Rules of ancient Authors) be ſeen when the Sun is but 
12 degrees below the Horizon but Stars of the Second Magui- 
tude cannot be ſeenunleſs the Sun be 13 degrees below the Ho- 
rizon : Stars of the third Magnitude require the Sun to be 14 
degrees below the Horizon ere they can be ſeen 3 of the fourth 
Magnitude 15 degrees,of the fifth Magnitude 16 degrees, of the 
fixth Magnitude 17 degrecs 3 the Nebulous ones 18 degrees. Yet 
this Rule is not fo certain but that either clear or cloudy 
weather may alter it. Read more of this ſubject in Mr.Palmer on 
the Planiſphere, Book 4. Chap. 20. 

Now to find the Time that any Star ſhall Riſe Hel:acally, do 
thus; Refihe the Globeand Quadrant of Altitude to your Lz- 
titude, then bring the given Star to the Eaſt tide the Horizon, 
and turn the Quadrant of Altitude into the Weſt ſide; and fe 
what degree of the Ecliptick is elevated ſo many degrees above 
the Horizon as the magnitude of the Star you enquire after re 
quires, according to the foregoing Rules; for the oppolite degree 
of the Ecliptick is the degree the Sun ſhall be in when the Star 
Riſes Helzacally. Having the degree of the Ecliptick the Sun is 
- you may tind the Day of the Moneth by the fourth Pro- 

leme. 


E xampl6. 
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Exam pie, 


T would know when Cor Leoxis thall Riſe Helzacaly here at 
London : Therefore I recihe the Globe and Quadrant of Alti- 
tude for Loxdox, and bring Cor Leoxis to the Eaſt tide the Ho- 
rizon, and turn the Quadrant of Altitude into the Weſt; and 


| becauſe Cor Leonis isa Star of the firſt Magnitude , therefore I 
| ſee whatdegree of the Ecliptick is elevated in the Weſt fide the 


Horizon 12 degr:es on the Quadrant of Altitude, and tind Piſces 


| 9 degrees. Now the degree of the Ecliptick oppoſite to x 9. is 
| W 9. Therefore I ſay when the Sun comes to 9 degrees(which 
| by the fourth Probleme I find is Auguſt 23.) Cor Leons ſhall Riſe 

| Keliacaly. 


For the Heliacal Setting. 


The Globe, 8c. rectified, as before : Bring the Star to the 
Weſt fide the Horizon, then ſee what degree of the Ecliptick is 
elevated on the Quadrant of Altitude ſo many degrees as the Stars 
magnitude requireszfor when the Sun comes to the oppolite de- 
gree of the Ecliptick that Star ſhall Set Helzacaly. 


| Exawple, 

I would know when Bilanx a Star in the Beam of the Scales 
will ſet Heliacally here at Loudon. The Globe and Quadrant re- 
ified, I bring Bilaxx to the Weſt fide the Horizon,and turn the 
Quadrant of Altitude into. the Eaſt 3. Then I examine what de- 
gree of the Ecliptick is elevated 13 degrees of the Quadrant of 
Altitude (becauſe B:lanx is a Star of the ſecond Magnitude) and 
tnd & 47, oppoſite to & 44 is Scorpio 47, therefore I fay, When 
the Sun comes to Scorpio 4* (which by Prob. 4. will be Oftober 
18.) Bilanx ſhall ſet Heliacally. 


PROB, XXXVIII. 


To fixed the Diurnal and Notturnal Arch of the Sun., or 
Stars, in any given Latitude. 


He Semi-Diurnal Arch is the number of degrees of the E- 
quator that paſſes through the Meridian whiles the Sun or 
: any 


_ 


any Star isaſcending above the Eaft ſide the Horizon to the Me- 
ridian. To know the number of degrees it contains, ReCtihe the 
Globe to the given Latitude, and bring the Place of the Sun or 
Star to the Eaſt {idethe Horizon, and note what number of de- 
grees of the Equinodtial is thencut by the Meridian : Then re- 
move the place of the Sun or Star to the Meridian, and ſee again 
what number of degrees of the Equinoctial is then cut by the 
Meridian , and ſubftra& the former from the later , and the 
remainder ſhall be the number of degrees of the Sun or Stars 
Semi-Diurnal Arch. But note, if the Equinoctial point y 
paſs through the Meridian while the Sun or Star is turned trom 
the Eaſt tide the Horizon to the Meridian, then you muli ſub- 
ſira& the number of degrees of the Equinoctial cut by the Me- 
ridian when the Sunor Star is at the Eaſtfide the Horizon from 
360 degrees, and to the remainder add the number of degree 
of the Equinodtial that comes to the Meridian with the place of 
the Sun or Star, and the Sum of them both is the number of de- 
grees of the Sun or Stars Semi-diurnal Archz which being 
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doubled is the number of degrees of the whole Diurnal Arch: 


and _— being ſubſtraced from 360, gives the NoGturml 
Arch. 
Example, of the Sun. 


Having Rectihed the Globe, I would May 10. know th' 
Diurnal Arch of the Sun : His place found by Prob. 3. is & 2g 
Therefore I bring & 29 to the Eaſt fide the Horizon, and tin 
then at the Meridian 299 degrees 30 minutes of the EquinoGtial 
then I turn the place of the Sun to the Meridian , and tind 56 
degrees 3o minutes of the EquinoGtial come to the Meridia 
with it. 'Here the EquinocQtial point Y paſles through the Me 
ridian;while the Sun moves between the Horizon and the Meri 
dian3 Therefore as aforeſaid. I ſubſtra& the firſt number of de 
grees and minutes, v!z. 299 degrees 3O minutes,from 360 degr 
and there remains 60 degr. 30 min. for the number of degrees 
and minutes contained between the degree of the Equinodtial a 
the Meridian and the EquinoQtial point Aries;and to this 60 deg 
30 minutes, I add the ſecond number of degrees and minutes,vis. 
56 degrees 30 min.the number of degrees and minutes between 
the point Arzes and the degr. of the Equino&ial at the Meridian, 
and they make together 117 degrees, for the Suns bb 
Arch: 
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Arch: By doubling of which you have 234 degrees, for the 
Suns Diurnal Arch: And by ſubſtracting 234 ( the Diurnal 
Arch) from 360, you have 126 degrees, tor the Suns NoQurnal 
Arch. | 


Examp!e, for a Star. 


{ take Sir, a bright Star in the Great Dogs Mouth. The 
Globe reCtihed,as before I bring Sirizs to the Eatt fide the Ho- 
rizon, and find then 29 degrees 3o minutes of the EquinoGtial 
at the Meridian, thcnll turn S:rizs to the Meridian and tind 97 
degrees 38 minutes of the Equinoctial come to the Meridian 
with it: Therefore I ſubſtract the firſt numbers viz. 29 deg, 
30 minutes, from the ſecond, 97. 38. and the remains is 68 de- 
grees 8 minutes, for the Semi-diurnal Arch of S:rus, 

His Nocturnal Arch you may tind as before. 


PROB. XXKXIX. 
To find the Azimuth and Almicantar of any Star. 


*T* His Probleme is like the 22 and 23 Problemes, which ſhew 


the tinding the Azimuth and Almicautar of the Sun only 
whereas there you were directed to bring the degree of the Sun 
to the Quadrant of Altitude, you muſt now bring the Star 
propoſed to the Quadrant of Altitudez and by the Directions in 
thoſe Problemes the reſolution will be found. 


PROB, XL. 
To findthe Hour of the Night, by obſerving two known 


Stars iz one Azimuth or Almicantar. 


=_—-— the Globe , Quadrant, and Hour Index. Then 
find the two known Stars on the Globe 3 and if the two 
Stars be in one Azimrth , turn about the Globe and 


Quadrant of Altitude , till you can tit the two Stars to lye 


under the graduated cdge of the Quadrant of Altitude: ſo ſhall 
the Index of the Hour-Circle point at _ Hour of the Nigit. It 


the 
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the two Stars be in one Almicantar, Turn the Globe forward or 
backward till the two Stars come to ſuch a poſition that by mo- 
ving the Quadrant of Altitude, the ſame degree on it will lye on 
both the Stars 3 fo ſhall the Index of the Hour-circle point at 
the Hour of the Night. 


PROB.ALI. 


The Hour given that any Star in Heaven comes tothe Me- 
ridian, to know thereby the place of the Sun, and by con- 
ſequence the Day of the Moneth, though it were liſt. 


Pins the Star propoſed to the Meridian, and turn the Index 
of the Hour-circle to the Hour given, Then turn about the 
Globe till the Index point at the hour of 12 for Noon; and the 
place of the Sun in the Ecliptick ſhall be cut by the Meridian, 


Example. ; 
f 
Aarch 7.at 11 a clock at Night the Pointers come to the ſh « 
Meridian of Loxdox. Therefore I place the Pointers (onthe Ce- Þ a 
leſtial Globe) under the Meridian, and turn the Index of the y 
Hour-circle to 1 f paſt Noon, afterwards I turn back the Globe B #: 
till the Index point to 12 at Noonz Then looking in the Eclip- 
tick I find the Meridian cuts it in P:ſces 26. 45 minutes 3 There-  t] 
fore I ay, when the Pozxters come to the Meridian at 11 a clock 01 
at night, the place of the Sunis Piſces 26. 45. Having thus the cc 
place of the Sun,I may find the day of the Moneth by the fourth BY kt 
Probleme3 and fo cither know the day that the Pointers come a 
to the Meridian at 11 a clock at Night,or any other Hour given. or 
The day of the Moneth might alfo be found by the Declina- U yo 
tion and the Quarter of the Ecliptick the Sun is in, given: For | da 
the Meridian will cut the degree of the Suns place in the Eclip-Þ it. 
tick in the Parallel of Declination : So that having reſpe& to the | il 


quarter of the Ecliptick, you'l tind the Suns place 3 and having 
the _ place , you may (as atoreſaid ) find the day of the 
moneth, | 


PRO, 


le nt 
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PROB. XLII. 


The Day of the Moneth given, to find inthe Circle of Let- 
ters on the plain of the Horizon, the Day of the Week. 


He ſeven Dayes of the Week were by the Idolatry of the 

ancient Roman Heatheniſh times dedicated to the honour 
of {even of their Gods, which we call Planets. The tilt is 
the molt eminent,and therefore doubtlc(s by them ſet in the tirtt 
place, called Dzes Soljs, or the Suns Day : The ſecond Dies Ly- 
ae, the Moons Day: The third Dies Martis , the Day of Mars: 
by us called Tueſday : The fourth Dies Mercurii, Mercuries Day : 
by us called IVedneſday:; from Woden, an Idol the Saxons wor- 
ſhipt , to whoſe honour they dedicated that Day, and is by all 
thoſe Germain Nations fiill called Wodenſdagh : The fifth Dies 
Jovi, Fupiter or Fuves Day : which doubdlels the Saxons (from 
whom probably we receive it) called Donderdagh, becauſe 7u- 
piter is the God of Thunder, and we either by corruption, or 
for ſhortneſs, or both, call it Thurſday : The tixth Dies Venery , 
the Day of Venus : but the Saxons transferring her honour to 
another of their Goddeſſes named Friz , called it Fridagh: and 
we from them call it Fryday: The ſeventh is Dies Satuant, Sa- 
turns Day. _ 

The ſame Day of the Moneth in other Years happens not on 
the ſame Day of the Week, therefore the Dominical Letter for 
one Year isnot the {ame it is the next : Now becauſe you cannot 
come to the knowledge of the Day of the Week, unleſs you fri 
know the Sundayes Letter, therefore havel in P:ob. 53. inſerted 


a Table of Mr. Palmers, by which you may find the Dominical 


or Sundayes Letter for ever 3 and having the Dominical Letter 
you may in the Circle of Letters on the Horizon tind it neer the 
day of that Moneth, and count that for S»day,the next under 
it tor Moxday, the next under that for Tzeſ4ay, and fo in order, 
till you come to the Day of the Moneth. 


Example. 


I would know what Day of the Weck Jun? I. Anno 1659. 


Old Style, falls on 3 1 tind by the Table aforeſaid the Dominical 
M 2 Letter 
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Letter is C,then I look in the Calender of Old Stile for June 1. 
and againſt it Ltind Letter E,which becauſeit is the ſecond Let- 
ter in order from C.thercfore it is the ſecond day in order from 
Sunday, which is Tueſday. 


! 
| 
I 
I 
PROB, XLIII. t 
t 
F 


The Azimuth of ay Star given, to find its Hour in any 
given | atitude. | 


He Hour of a Star is thenumber of Hours that a Star is di- Þ 1 
TE ſtant from the Meridian. To find which , ReCtihe the 
Globe and Quadrant of Altitude, and bring the Star propoſed 
to the Meridian. a :d the Index of the Hour-Circle to 12. Then 
place the lower end of the Quadrant of Altitude to the given A- 
zimuth in the Horizon, and turn the Globe till the Star come to Þþ £ 
the graduated edge of the Quadrant of Altitude 3 fo ſhall the Þþ 2c 
Index of the Hour-Circle pointat the hour of the Star.Only this Þþ fo: 
caution you muſt takes It the Star were turned from the Meri- if th 
dian towards the Eafiern fide of the Horizon,you muſt ſubitract jj al 
the number of hours the Index points at from 12 and theremain- I 2+ 
der ſhall be the Hour of the Star. But if the Star were turn- | Q 
ed frofh the Meridian towards the Weſt fide the Horizon, the Þ| bec 
rour Index points at, is (Without more ado) the Hour of the Þ| 42 
Star, 


PROB. XKLIV. Sor 


How you may learn to know all the Stars in Heaven, by the fea 
Celeſtial Globe. that 


R Ectifie the Globe, Quadrant, Hour-Index, and Horizon, £1 tl 

as by Prob. 2. Then turn about the Globe, till the In- ton 
dex of the Hour-Circle point at the Hour of the Night on the Fciti 
Hour-circle. Then if every Star on. the Globe had a hole in Star 


the midſt , and your Eyc were placed in the Center of the int} 
Globe you might by keeping your Eye in the Center,and look- Hair 
ing through any Star on the Globe ſee its Match in Heaven : that ÞSour 


is, the ſame Ster in Heaven which that Star.on the Globe repre- Ptars 


{cnts : for from the Center of the Globe there. proceeds a ttraight. 
line 
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fine through the Star on the Globe,evento the ſame Star in Hea- 
- | ven. Therefore thoſe Stars that are in the Zenith in Heaven,will 
; | thenbeonthe Zenith on the Globe 3 thoſe that are in the Eaſt 
| in Heaven, will be in the Eaſt onthe Globe 3 thoſe in the Weſt 
in Heaven, in the Weſt on the Globez and thoſe Stars 
| that are inany Altitude in Heaven, will at the ſame time have 
| the ſame Altitude on the Globe 3 So that if you ſee any Star in 
y Þ Heaven whoſe Name youdetire to know, you need but obſerve 
| its Azimuth and Altitude , and in the ſame Azimuth and Alti- 
tude on the Globe, you may tind the ſame Star : and it it be an 

- | cmincnt Star, you will tind its name adjoyned to it. 


d Examp!e. 
nl 7 = 
- December 10. at half an hour paſt 9 a clock at Night, here at 


o | Londox, 1 ſee two bright Stars at a pretty diltance one from a- 
12 | nother in the Southzl detire to know the Names of them: There- 
is |} fore having the Globe rectified to the Latitude of London, and 
j- Þ the Quadrant of Altitude ſcrewed to the Zenith,the Hour-Index 
4 Þ©j allo recited, and the Horizon polited Horizontally,as by Prob. 
1» | 2. I obſerve the Altitude of thoſe Stars in Heaven (either with a 
1- | Quadrant, Aſtrolabe, Croſs-ſtaff, or the Globe it ſelf, as hath 
1e || been ſhewed Prob. 13, 16.) to be, the one 78 degrees, the other 
1e | 42 degrees above the Horizon. Therefore having their Altj- 
I tudes, I count the ſame number of degrees as for the tirſt 78 

upon the Quadrant of Altitude upwards, and turn it into. the 

South, under the Meridian , and ſee what Star is under 78 de- 

erecs, for that is the fame Star on the Globe which I ſaw in 
ys FE feaven.Now at the firſt examination of the Globe you may ſee 
that that Star is placed in the Eye of that Aſteriſme which is cal- 
kd Caput Meduſz, and indeed, that being the only Star of note 
In that Conſtellation , bears the Name of the whole Conſella- 
tton. The other Stars about it you may ealily know by their 


he Jcituation : As ſeeing two little Stars to the Weltwards of that 
in tar in Heaven, you may ſee on the Globe that the hithermoſt is 
he Nin'the other Eye of Caput Meduſe , and the furthermolt in the 
k- JHair or Snakes of the ame Afteriſme. Looking a little.to the 


at Iouthwards of thoſe Stars in Heaven,you may ſee two other ſmall 
re» Pars little below thoſe in the Eyes ; Therefore to know thoſe 


Ub, you may look on the Globe,and ſee that there is one on the 
| $f. Note 


36 


Noſe, and another Star in the check, of Caput Medv/e. 
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In like manner for the ſecond Star in the Mefidian, which is 


42 degreesabove the Horizon: If you move the Quadrant of 


Altitude(as before) to the South or Meridian, and count 4.2 de. 
grees upon the Quadrant of Altitude, you wil! tind a Star of the 
ſecond Magnitude in the Mouth of the Whale: Therefore you 
may ſay that Star in Heaven is in the Mouth of the Whale: and 


becauſe cloſe to it on the Globe is written Me»kar,, Therefore Þ. 


you may know the name of that Star in Heaven is Mexkzr. 

In the South Eaſt and by South 56 degrees above the Hori- 
zon, I ſee a very bright Star in Heavens therefore I bring the 
Quadrant of Altitude to the South Eaft and by South point in 
the Horizon, and hind under 56 degrees of the Quadrant of Al- 
titude a great Star;to which is ſet the name Ocz1us Tarri;There 


ore.I ay the name of that bright Star in Heaven is Oculu 


Tauri, 

In the South Eaſt in Heaven you may ſee three bright Star 
lye dire&ly in a ſtraight line from one another, the middlemok 
-whercof 15 25 degrees or thereabouts above the Horizon, there 
fore bring the Qyadrant of Altitude to the South Eaſt point 0f 
the Horizon, and about 25 degrees above the Horizon you wil 
ſee the ſame great Stars on the Globe, in the Girdle of Orion; 
Therefore thoſe Stars are called Orions Girdle, 

At the {ame time South Eaſt and by Eaſt you have about 10 
degrees above the Horizon the brighteſt Star in Heaven, calle 
Sirizs, in the Mouth of the Great Dog; Canicula a bright Sta 
in the Little Dog Eaſt and by South, about 25 degrees abort 

the Horizon : Cor Leoxis juſt Riling Eaſt North Eaft : you have 
al{o at the ſame time on the Eaſt tide the Horizon, the Twins, 
Aruriga, the Great Bear and divers other Stars, eminent both 
| for their ſplendor and magnitude. 

In'the Weſt fide the Horizon you have South Weſt and by 
Weſt abont 4 degrees above the Horizon, a bright Star in tht 
Right Leg of Aquariws : and all along to the Southwards in Ct- 
tr7s the Whale, you have other eminent bright Stars : More up 
wards towards the Zcnith you have a bright Star in the Line d 
the two Fiſher: Highcr yet,you have the firſt Star in'Y, an & 
minent Star,' becauſe the hrit in all Catalogues rhat we has 
cognizance ofz and therefore probably in the EquinoGal Colur 
when the Stars were firſt reduced into Conſtellations ; yet mor 

near 
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near the Zenith you have a bright Star in the Left Leg of An- 
dromeda : From thence towards the North, youtind other very 
eminent bright Stars in Caſſiopea,Cephews, Urſcz minor,in the Tail 
i | whereof is the Pole Star, and Draso, Hercules, where you turn 
= | back to Lyra, Cygnus, Pegaſis, the Dolphiz,&c. all waich, or any 
© # other, you may eaſily know by their Altitude above the Hort- 
u F 20n, and the point of the Compals they bear upon. 

d |, Thus knowing ſome of the molt eminent nxed Stars, you may 
re & - by the Figure of the reſt come to the knowledge of them alſo, 
| ForExampl&cLooking towards the North North Eattin Heaven, 
l- F. you may ſee ſeven bright Stars conſtituted as in this Fig. Therc= 
he fore looking towards the ſame Quarter on X 

in F the Globe, you may (without taking their 

\-$ Alticude) ſee the ſame Stars lying in they 


co fame Figure in the hinder parts of the a + 
Is | Great Bear; from whence you may con- * 

clude that thoſe Stars inHeaven are ſcituate * 
ar Þ in the hinder parts of the Great Bear.Thelſc 
of 7 Stars arc by us called Charles his Wain. = 
Te Yct nevertheleſs you may ſee fome Stars of note in Heaven , 


0B which you ſhall not tind on the Globe, and thoſe in or ncar a- 
vil & bour the Ecliptick : They are called P/2nets,and cannot be placed 
08: F onthe Globe.,unles it be for a particular Time, with Black lead, 
or ſome ſuch thing that may be rubbed out again : Becauſe they 
having a continual motion.alwaies alter their places. Ot thoſe 
Ile Fl there are tive in number. belides the Sun and Mooz, which are 
alſo Planets, though they ſhew not like Stars. Theſe tive are 
oi. called Saturn, Fupiter,Mars, Venus, Mercury ; yet Mercury 1s ve- 
ry rarely ſeen: becauſe he never rifing above an Hour bctore the 
Sun, or ſetting above an Hour after, for the moſt part hath his 
light ſo overſpread with the dazelling beams of the glittering 
Sun,that ſometimes when heis ſeen he ſeems rather to be a mote 
| bf inthe Suns beams , than a body endowed with ſo much bright- | 
nels as Stars and Planets ſeem to be. 

Now there are divers wayes (by ſome of which) you may at 
 UF'F all times know thoſe Planets from the fixed Stars: as firſt, Their 
not twinkling, for therein they differ from fixed Stars 3 becauſe 
they moſt commonly.do twinkle, but Planets never 3 unleſs it be 
Mars; and yet he twinkles but very ſeldom neither. 


Secondly, They appear of a conſiderable Magnitude, Re 
Pas 
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ſometimes appears greater by far then a Star of the tirft Magni- 
tude 3 and £ many times bigger then he. They are both gliſter- 
ing, Stars, of a bright Silver colour, but 2 moſt radiant, eſpecially 
when ſhe is in her Perigeon. & appears like a Star of the ſecond 
Magnitude 3 andis of 2 Copperiſh colour. Þ ſhews like a Star 
of the third Magnitude, and is of a Leaden colour 3 and he (d& 
all others) is moſt difficult to be known from a fixed Star, part- 
ly becaule of his minority, and partly becauſe of the ſlowneſs of 
his motion. YT is very {eldom {cen (as atoreſaid) unle(s it bein 
a Morning when he Riſes before the Sun, or in an Evening when 
he Sets after the Sun: He is of a pale whitiſh colour, like Quick- 
tilver, and appears like a Star of the third Magnitude : He may 
be known by the company he keeps, tor he is never above 29 
degrees dittant trom the Sun. 
Thirdly, the Plancts may be known from the fixed Stars by 
their Azimuths and Altitudes obſerved (as hath been taught be- 
tore) for if when you have taken the Azimuth and Altitude of 


the Star in Heaven you doubt to be a Planet, and you tind not on ff 


the Globe in the ſame Azimuth and Altitude a Star appearing to 
be of the ſame Magnitude that that in Heaven appears to be,you 
may conclude that that in Heaven is a Planet. Yet notwithſtand- 
ing it may happen that a Planct may be in the ſame degree of 
Longitude and Latitude inthe Zodiack that fome eminent fixed 
Star 1s in, as in the degree and minute ot- Longitude and Lati- 
tude that Cor Leoni, or the Bulls Eye,or Scorpions heart is in,and 
ſo may eclipſe that Star, by being placed between us and it; But 
that happens very ſeldom and rarely z but it you doubt it, you 
may apply your felt to ſome other of the-precedent and ſubſc- 
quent Rules here ſet downtor knowing Planets from tixed Stars 

: The fourth way 15: by ſhitting their places 3 for the Planets 
having a continual motion, docontinvally alter their places, as 
d moves about halt a degrce in a day : 9 about a whole degree; 
but % and þ move very ſlowly 3 % not moving above 5 mi 
nutes,and Þ ſeldom above 2 minutes. Yet by their motions alone 
the Planets may be knownto be Planets, if you will preciſely ob- 
{crve their dittance trom any known tixcd Star in or near the E- 
cliptick: as, On this night and the next night after,obſerve whether 
they retain the fame diſtance they had the night before; whichit 
they do, thenare they tixed Stars.z but if they do not, theu are 
they Plancts: yet this caution is to be given you in this Rulc _ 
t 
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That the Planets ſometime. are {aid to be Statroary, as not al- 
tering a minutein Place torwards or backwards in 6 or 7 daies 
together. Therefore, if you find cauſe to doubt whether your 
Star be a Planet, or a tixed Star, you may for the help of :your 
underlianding confer with ſome of the former Rules,unleſs you 
are willing to wait 8 or 9 daies longer, and fo by obſervation of 
its motion reſolve your felt. Or 

Fitthly, you may apply your felt to an Ephemeris for that 
Year, and ſee if on that day you find any Planct in the degree 
and minute of the Zodiack you ſee that Star you queſtion in Hea- 
ven, andif there be no Planet in that degrce of the Zodiack,you 
may conclude it is no Planet, but a htxcd Star. 


PROB.. &LY: 

How to hang the Terreſtrial Globe in ſuch a poſition, that by 
the Suns ſhining upon it you may with great delight at 
once vehold the demonſtration of many Principles in A- 
{tronomy ad Geography. 


Ake the Terreſtrial Ball out of the Horizon, and faſten a 

thred on the Brazen Meridian to the degree of the Latitude 
of your Place 3 by this thred hang the Globe ina place where the 
Suns beams may have a tree acceſs to it ; Then direct the Poles 
of the Globe to their proper Poles in Heaven,the North Pole to 
the North, and the South Pole to the South; and with a thred 
faſincd to either Pole, brace the Globe ſo, that it do not turn 
from its poſition: Then bring your Habitation to the Meridianz 
{o ſhall your Terreſtrial Globe be re&ifned to correſpond in all 
reſpects with the Earth it ſelf; even as in Prob. 44. the Celeſtial 
Globe doth 3 the Poles of the Globe to the Poles of the World; 
the Meridian of the Globe to the Meridian of the World ; and 
the ſeveral Regions on the Globe made correſpondent to the 
_ Regions on the Earth: So that with great delight you may 

hold, | | 
I. How the counterfeit Earth (like the true one) will have 

one Hemiſphear Sun-ſhine light, and the other ſhadowed.and as 
it were dark. By the lightned Hemiſphear you may ſee that it is 
Day in all Places that areſcituate under it 3 for on them the Sun 
doth ſhine; and that it is Night at the ſame time in thoſe m—_ 
| N that 


that are ſcituate in the ſhadowed Hemiſphear 3 for on them the 
Sun doth not ſhine 3 and theretore they remain in darkneſs. 
2. If in the middle of the enlightned Hemiſphear you ſet a 
Spherick Gnomon Perpendicularly, it will project no ſhadow, but 
ſnews that the Sun is juſt in the Zenith of that Place 3 that is di- 
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rely over the heads of the Inhabitants of that Place : and the 


point that the Sphcrick Gnomon ſtands on, being removed to 


the Meridian ſhews the Dcclination of the Sun on the Meridian ; 


for that Day. 
3. If you draw a Meridian line from one Pole to the other; 


in all places under that line, it is Noon : in thoſe Places ſcituate 


to the Welt it is Morning, for with them the Sun is Eaſt : and in 
thoſe Places ſcituate to the Eaſt it is Evening 3 for with them the Þ 


Sun is Weſt. 
4.Note the degree of the Equator where the cnlightned He- 


miſphear is parted from the ſnadowed 3 for the number of de- 


g1ecs of the Equator intercepted between that degree and the 


Meridian of any Place convertcd into hours ( by accounting for Þ 


every 15 degrees I hour) ſhews,if the Sun be Eaſtwards of that 
Place how long it will be ere the Sun Riſes, Sets, or comes to 
the Meridian of that Place, or if the Sun be Weftward of that 
Place, how long it is fince the Sun Roſe or Set, or was at the Me- 
ridian of that Place. 


5. The Inhabitants of all Places between the enlightned and i 


ſhadowed Hemiſphear, behold the Sun in the Horizon : Thok 
Weitwards of the Meridian Semi-circle drawn through the mid- 


dle of the enlightned Hemiſphear behold the Sun riling: Thoſe 


in the Eaſt, fee it Settings 


6. So many degrees as the Sun reaches beyond cither the if 


North or South Pole.ſo many degrees is the Declination of the 
Sun, either Northwards or Southwards : and in all thoſe Places 
comprehended in a Circle deſcribed at the termination of the 
Sun-thine,about that Pole, it is alwayes Day, till the Sun decreaſe 
in Declination: for the Sun goes not below their Horizon.as you 
may ſee by turning the Globe about upon its Axis,and in the op- 
polite Pole, at the fame diſtance, the Sun-ſhine not reaching thi- 
ther, it will be alwayes Night,till the Sun decreaſe in Declinati- 
on: becauſe the Sun Riſes not above their Horizon. 

_ 7. If youletthe Globe hang ſteddy, you may. ſee on the Eaſt 


ſide of the Globe, in what places it grows Night 3 and on - 
Welt 
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Welt {ide the Globe, how by little and little the Sun encroaches 
upon itz and therefore makes it Day. 

S. It you make of paper or parchment a narrow Girdle, to 
begirt the Globe juſt in the Equinodtial,and divide it into 24 e- 
qual parts,to repreſent the 24 hours of Day and Night,and mark 
it in order with I, IT, HI,&c. to X11. and then begin again with 
I, IL, HI,8:c.tothe other XII.you may by placing one of the XII, 
upon the EquinoGtial under the Meridian of your place, have a 
continual Sun-dyal of it, and the hour of the Day given on it at 
once in two placesz one by the parting the enlightned Hemi- 
ſphear from the ſhadowed on the Eaſtern tide,the other by part- 


| ing the enlightned Hemiſphear trom the ſhadowed on the We- 
| ſtern fide the Globe. Much more might be ſaid on this Probleme: 


But the Ingenuous Artift may ot himſclt tid out diverkities of 
Speculations : therefore I torbear. 


PROB. XLVI. 


| To know by the Terreſtrial Globe in the Zenith of what 


Place of the Earth the Sun. 


E 1 His may be performed by the former Probleme in the day 
s# time, if the Sun ſhines but not elſe. But to hnd it at all 


| times, do thus: Bring the place for your Habitation to the Me- 
ridian, and the Index of the Hour-circle to 12 3 Then turn the 


Globe Eaſtwards, if after noon, or Weſtwards, it before noon, 
till the Index of the Hour-circle paſs by ſo many Hours trom 12 


| as your Time given is, either before or after noon : 1o ſhall the 
| Sun be in the Zenith of that place where the Meridian interſe&s 


the Parallel of the Suns Declination tor that Day. 


Example. 


May 10.at three quarters of an hour paſt 4 a clock after noon, 
I would know in what placeof the Earth the Sun is in the Ze- 
nith. My Habitation is Loudov. Therefore I bring London 
to the Meridian, and the Index of the Hour-circle to 12. and 
becauſe it is after-noon, I turn the Globe Eaftwards, till the 
Index paſſes through 4 hours and 3 quarters,or(which is all one) 
till 70 degrees 15 minutes.of the a paſs through the D_ 
| 2 tan, 
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ridian. Then find by Prob. 5. the Suns Declination is 20 de- 
grees 5 minutes, which I tind upon the Meridian, and in that 
Place juſt under that degree and minute on the Globe , the Sun 
is inthe Zenith : which in this Example is in the North Eaft 
Cape of Hiſpaniola. « 

Baving thus found in what place of the Earth the Sun is in 
the Zenith: Bring that place to the Meridian , and clevate its 
reſpective Pole according to its reſpeQtive Elevations fo ſhall all 
Flaces cut by the Horizon have the Sun in their Horizon: Thoſe? 
to the Faſtwards ſhall have the Sun Setting 3 thoſe tothe Weſt- 
wards ſhall have it Kuling in their Horizon : thole at the inter- 
{cRion of the Meridian and Horizon under the elevated Pole, 
have the Sun in their Horizon at lowelt, but Ritng3 thoſe at 
the interſection of the Meridian and Horizon under thedeprefſed 
Pole, have the Sun in their Horizon at higheſt, but Setting, 
Thus.in thoſe Countries that are above the Horizon it is Day 
light, and in thoſe but 18 degrees below the Horizon it is 
Twilight: But in thoſe Countrics further below the Horizon it 
is at that time dark Night : And thoſe Countries within the 
Parallcl of the fame number of degrees trom the Elevated Pole 
that the Suns Declination is from the Equinoctial, have the Sun 
alwayes above the Horizon, till the Sun have leſs reſpective 
Declination than the Elevated Pole 3 and thoſe within the ſame 
Parallel of the Depreſſed Pole have the Sun alwaycs below their 
Horizon, till the Sun inclines more towards the Depreſſed Pole; 
As you may ſee by turning about the Globe 3 for in this polition, 
that portion of the Globe intercepted between the Elevated Pole 
and the Parallel Circle of 20 degrees 5 minntes from the Pole, 
doth not deſcend below the Horizon : neither doth that portion 
of the Globe intercepted between the Deprefſed Pole and the 
Parallel Circle within 20 degrees 5 minutes of that Pole aſcend 
above the Rorizon. 


PROB. XLYVII. 


To find in what different Places of the Earth the Sun hath 
the ſame Altitude at the ſame time. 


Þi by the former Problem in what Place of the Earth 
the Sun is in the Zenith , and bring that Place _—_ 
| Globe 
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. Þ Globe to the Zenith, and on the Meridian [ there | ſcrew the 
- Þ Quadrant of Altitude, and turn jt about the Horizon, utfcrt- 
bing degrees or Almicantars thereby, as by Probe 23. and all 
thole Countrics in any Almicantar on the Globe. thall have the 
Sun clevated the ſame number of degrecs above their Horizon, 
Thus thoſe Countries in the tenth Almicantar ſhall have the Sun 
Elevated 10 degrees above their Horizon; thoſe in the 20th 
Almicantar ſhal] have the Sun Elcvatcd 20 degrees avove their 
Horizon 3 thoſe in the 3oth, 3o degrees, &c. So that you may 


iD yen \#3 m4 


tries or Cities in one and the ſame Almicantar have the Sun in 
| one height at the ſame_time above their Horizon. But to fnid in 
what different Places the Sun hath the ſame height at the fame 
time, as well Betore or After Noon, as at Full Noon); and that 
in Countries that have greater Latitude then the Suns greateit 
Declination (and theretore cannot have the Sun in their Zenith) 
requircs another Ope: ation. 
Therefore, Elevate its rcſpeCtive Pole according to your re- 
ſpective Latitude 3 and let the Degree of the Brazen Meridian 
which is in the Zenith repreſent your Habitation, and the degree 
of the Ecliptick the Sun is in reprcſent the Sun: Then bring the 
Sun to the Meridian, and the Index of the Hour-circle to 12 , 
and turn the Globe Eaſtwards, it bctore Noon, or Weliwards, 
if after Noon, till the Index point tothe hour of the Day : Then 
place the lower end of the QQuadrant of Altitude to the *Eatt 
point of the Horizon, and move the upper end ( by 1liding the 
Nut over the Meridian, till the edge of the Quadrant touch the 
place of the Sun-; Then ſce at what degree of the Meridian the 
upper end of the Quadrant of Altitudetouches the Meridian and 
fubttra& that number of degrees trom the Latitude of your Place, 
4 [nd count the number of remaining degrees on the Meridian,on 
the contrary fide the degree of the Meridian , where the upper 
end of the Quadrant of Altitude touches the Meridian,and where 
that number of degrees ends, on the Meridian, in that Latitude 
ad your Habitations Longitude, hath che Sun the fame height 
b I the ſame time. 


D Ia > -X vo << 72> Few Ft ow 


Example. 


e | May 10, at 53 minutes paſk $ a clock ju the Morning . | 
Jo would 


| ſee, when the Sun is in the Zenith of any Flace,. All the Coun- 
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would know in what Flace the Sun ſhall have the ſame Altitude 
it ſhall have at Loydou. Loxdons Latitude found by Prob. 1.1is 
51: degrees Northwards : And becauſe the Elevation of the 
Pole is cqual to the Latitude of the Place ( as was thewed Prob. 
15.) Theretore I elevate the North Pole 51; degrees, ſo ſhall 
51: degrees on the Meridian bein the Zenith : This 51; degrees 
on the Meridian repreſents London. The Suns place tound by 
Prob. 3. is& 29, Therefore I bring & 29 to the Meridian, and 
* the Hour-Index to 12 on the Hour-circle: Thenl turn the Globe 
Eaſiwards (becaule it is before Noon) till the Index point at 8 
hours 53 minutes on the Hour=circle.,and place the lower end of 
the Quadrant of Altitude to the Eaſt point inthe Horizon, and 
flide the upper end either North or Southwards on the Meridian 
till the graduated edge cut the degree of the Ecliptick the Sun is 
in: Then Icxamine onthe Meridian what degree the upper end 
of-the Quadrant of Altitude touchesz which in this example I 
tind is 28 degrees 3 Therefore I ſubſtrat 28 from 51, Londons 
Latitude, and there remains 23}. Thencounting on the Merj- 
dian 23* degrees backwards, trom the point where the Quadrant 
of Altitude touched the Meridian, I come to 4 degrees on the ; 
Meridian, Northwards. Therctore I {ay.Inthe North Latitude 
cf 4 degrecs, and in the Longitude of Loxdox (which is about C, 
Apoloniaon the Coaſt of Gazaea) the Sun, May 10. at 53 min, 
pait 8 aclock in the Morning hath the ſame Altitude above the 
Horizon it hath here at Loxdon. 
The Quadrant of Altitude thus applycd to the Eaſt point of the 
Horizon makes right angles with all points on the Meridian,cven | 
S 251CS WI P \ 
as all the Mcridians procceding from the Pole do with the Equa- 
tor:therefore the Quadrant being applyed both to the Eat point 8 
and the Suns place, projects a line to interſect the Meridian in 
the middle point between the Latitude of your Habitation and 


the Latitude of that Place in which the San ſhall have the ſame . 
Altitude it hathat your Habitation at the {ame time. Thus it falls , 
out that thoſe that inhabit 5 deg. to the Northwards of this in- F 


terſeion, have the Sun the {ame height that they have that inha- 
bit 5 deg.tothe Southwards of it:and thoſe 10,20,30 deg.more or h 
leſs.to the Northwards,have the Sun in the ſame height that they 
have that are 10,20,30 deg.more or leſs, to the Southwards: 50 4 
that this Prob.may be done yet caſter with your Compaſſes, thus of 


The Globe and Hour-Index re&ied: Turn about the Globe - 
the 
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the Hour-Index point tothe Hour of the Day : Then pitch one 
foot of your Compaſſes in the Suns place, and cxtend the other 
to the degree of Latitude on the Meridian, which-in this exam=- 
pleis 511 degrees Northzthen keeping the tirit foot of your Com- 
paſſes on the degree of the Sun, turn about the other foot to the 
Meridian, and it will fall upon 28. as beforc. 

By this Probleme you may take notice how grofly they err 
that think they can find the height of the Pole at any nour of 
the Day, by the Suns height: becauſe they do not contider that 
it is impoſhble to find the Hour of the Day , ualels tlicy firit 
know the height of the Pole. ; 


PROB. XLVIII. 
To find the length of the Longeſt and Shorteſt Artificial 


' » Dayor Night. 


5 He Artificial Day is that ſpace of Time which the Sun is a- 
bove the Horizon of any Place: and the Artificial Night is 
that ſpace of Time which the Sun is under the Horizon of any 
Place. They are meaſured in the Hour-circle, by Hours and 
Minutes. 

There is aconſtant and uncqual diſproportion in the length of 
theſe Daycs and Nights; which is cauſed both by the alteration of 
the Suns Declination,and the difference of the Poles Elevation. 

Thoſe that inhabit on the North tide the Equator have their 
longeft day when the Sun enters Caxcerzand thoſe that inhabit on 
the South tide the Equator, have their longeſt day when the $un 
enters Capricorn.But to know how long the longelt day is in any 
North or South Elevation,Raiſe the North or South Pole accord- 
ing to the Elevation of the Place.and bring Cancer for North E- 
levation,or Capricorn for South Elevation to the Meridian, and 
the Index of the Hour-circle to 12. Then turn the Globeabout 
till Cancer for North or Capricorx for South Elevation come to 
the Weſt ſide the Horizon, and the number of Hours and Mi- 
nutes pointed at on the Hour-circle doubled, is the number of 
hours and minutes of the Longeſt Day. 

The lengthof the Night to that Day is found by ſubſtracting 
the length of the Day from 24, for the rgmainder is the length 
of the Night, | uh 
he 
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The ſhorteſt Day in that Latitude is the length of the ſhorteſt 


Night, tound as before. And the longeſt Night is of the fame 


I:ngth with the longeſt Day. 
Exawple. 


I would know the length of the longeſt Day at Londoy.There- | 
fore I Elevate the North Pole 51: degrees, and bring S to the Þ 


Meridian, and the Index of the Hour-Circle to 12. Then I turn 


S to the Weltern {ide the Horizon, and find the Index point at Þ 
$ hours 18 minutes, which being doubled, makes 16 hours 36 þ 


minutes, for the length of the longeſt Day here at London. 


PROB. X&LIX. 


To find how much the Pole is Raiſed or Depreſſed, whett 
the longeſt Day is an Hour longer or ſhorter then it is in 


your Habitation. 


R Ectihe the Globe to the Latitude of your Place; and make 
a prick at that point of the Tropick which is at the Meri 
dian 3 I mean at the Tropick of Cancer, if your Habitation be 
on the North fide the Equator;or W if your Habitation be on the 
South fide theEquator:And if you would know where the longeſt 
Day is juſt an hour longer then it is at your Habitation, turn the 
Globe to the Weſtward till 7: degrees of the Equator pals 
through the Meridian, and make there another prick on the 
Tropick : then turn about the Globe till the tirft prick come to 
the Horizon 3 and move the Meridian through the notches of the 
Horizcn till the ſecond prick on the Tropick come to the Hori 
zon 3 ſo ſhall the Arch of the Meridian contained between the 
El-vation of your Place, and thedegree of the Meridian at the 


Horizon, be the number of' degrees that the Pole is Elevated 
higher thenit is in your Latitude. 


Example. 


I would know in what Latitude the longeſt Day is an hou 
longer then it is at Londow. Therefore I rectitie the Globe to 
57, deg. and where the Meridian cuts the Tropick of S I make 
a prick 
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a prick 3 then I note what degree of the Equator is at the Meri- 
dian, and from that degree on the Equator count 77, degrees to 
the Eaſtwards, and bring thoſe 7; degrees to the Meridian alſo, 
and again, where the Meridian cuts the Tropick of S, I make a- 
nother prick, ſo ſhall 75 degrees of the Tropick be contained be- 
tween thoſe two pricks : Then I turn the Globe about till the 
firſt prick comes to the Horizon, and (with a quill thruſt between 
the Meridian and the Ball) I faſten the Globe in this potition : 
Afterwards I move the Meridian through the notches of the 
Horizon, till the ſecond prick rifes up to the Horizon, and then 
I tind 565 degrees of the Meridian cut by. the ſuperticies of the 
Horizon : Therefore I fay, In the Latitude of 565 degrees the 
longeſt Day is an hour longer then it is here at Loxoy. 

But if you would know in what Latitude the Dayes are an 
hour ſhorter, you muſt make your ſecond prick 71 degrees to 
the Weſtwards of the firſt, and after you have brought the firſt 
prick to the Horizon, you muſt depreſs the Pole till the ſeccnd 
prick deſcends to the Horizon : ſo ſhall the degree of the Merij- 
dian at the Horizon ſhew in what Elevation of the Pole the days 
ſhall be an Hour ſhorter. 

By this Probleme may be found the alteration of. Climates 5 
for (as was faid in the Definition of Climates, Book x. fol. 28. ) 
Climates alter according to the halt-hourly increating of the 
longeſt Day : therefore the Latitude of 567 degrees (having its 
dayes increaſed an whole hour) is diſtant from the Latitude of 
London by the ſpace of two Climates. 


PROB., L. 


The Sons plate given, to find what alteration of Declinati- 
on it nauſt have to make the Day an Hour longer or ſhor- 
ter: And in what number of Dates it will be. 


R Ectifie the Globe to the Latitude of the place,and bring the 
Suns place to the Eaſt fide the Horizon, and note againit 
what degree of the Horizon it is: then bring one of the Colures 
to interſe& the Horizon in that degree of the Horizon, and at the 
point of interſection make a prick in the Colure 3 and oblcrve 
what degree of the Equator is then at the Meridian: Then turn 


the Globe Weſtwards, if the Dayes ſhorten, but TY it 
ES O they 


ridian, and where the Horizon interſe&s the ſame Colure, make 
another prick in the Colure : afterwards bring the Cohure to 
the Meridian.and count the number of degrees between the two 


pricks, for fo many degrees muſt the Suns Declination alter to | 


lengthen or ſhorten the Day an Hour. 


Exam pl Co 


The Suns place is & xo 1 would know how much he muſt al- 


ter his Declination before the Day is an hour longer hereat Lon- | 
doa. Theretore 1 reQtihie the Globe to the Latitude of Loxdox, 


and bring I 10. to the Eaſt {ide the Horizon, and tind it againſt 


24, degrees from the Eaſt point : therefore I bring one of the | 


Colares to this 2 4 * degrees,and cloſe by the edge of the Horizon 


I make a prick with black lead, im the Colure : then keeping the | 
Globe in this poſition,I look what degree of the Equator is then | 
at the Meridian.and find 250. 15.and becaufe the Days tengthen, þ 
IL turn the Globe Eaſtwards till 7; degrees from the aforeſaid Þ 
250. 15. paſs through the Meridian: then keeping the Globe in 
this potition, T make another prick in the Colare , and bringing , 


this Colure to the Meridian, I find a little morethen 5 degrees 


the Meridian contained between the two pricks: therefore I ſay, | 
when the Sun is inD rodegrees , be raft alter his Dectmation z. 


little more then 5 degrees to make the Day an Hour longer. 
Now to know in what mmber of dayes he ſhallatter this De- 
clination, you muſt tind the Declination of the twopricks on the 


Colure, as you found the Suns Dechnation by Prob. 5. and the Þ 


Arch of the Ecliptick that paſſes through the Meridian while 


the Globe is turned from the tirſ pricks Declination to the ſe- | 
cond pricks Declination, isthe number of the Ecliptical degrecs. Þ 
that the Sunisto paſs white he atters this Declination ; and the F 


degree of the Ecliptick then at the Meridianis (with reſpe& had 


to the Quarter of the Year) the place the Sun tha haye when Þ 


its Declination ſhall be akered fo much as to make. the Day an. 
Hour longer. . 
Thus having the Sans firſt place given, and its Tecond place 
found; you may by tmding thoſe two places-on theplam of the 
Horizon, alſo td the number of dzyes comprehended beryyern 
chem, as you are taught by. the. fourth Probleme, ol 
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This Prableme thus wrought for different times of the Year, 
will ſhew the fallacy of that VulgarRule which makes the Day to 
be lengthned or ſhortned an hour in every fifteen dayes : when 
as the lengthning or ſhortning of Dayes keeps no fuch equality of 
proportion: for whenthe Sun is near the Equinodtial points the 
Dayes lengthen or ſhorten very faft ; but when he is near the 
Tropical paints, very ſlowly. | 


PROB. LI. 


Of the difference of Civil and Natural Dayes,commenly cal- 
led the Equation of Civil Dayes. And how it may be 
found by the Globe. 


T He Civil Day is that ſpace of time containing juſt 24 Hours, 
reckoned from 12 a clock on one Day ta 12 a clock the 
next Day in which ſpace cf time the EquinoGtiial makes upon 
the Poles of the World a Diurnal Revolution. The Natural Day 
is that ſpace of Time wherein the Sun moveth from the Meridian 
of any place to the ſame Meridian again. Thele Dayes areat one 
time of the Year longer than at another 3 and at all times lon ger 
than the Civil Dayes. There is but ſmall diſcrepancy between 
them, yet ſome there is, made by a twofold Cauſe. For firſt, 
The Suns Apparent motionis different from his true motion;He 
being much ſlower in his Apogeam than he is in his Perigeum: 
For when the Sun is in his Apogexm he ſcarce moves 58 minutes 
from Weſt to Eaſt in a Civil Day, but when he is in his Perige- 
xm he moves above 62 minutes in a Civil Day : and therefore 
increaſes his Right Aſcenſion more in equal time, 

The ſecond Cauſe is the difference of Right Aſcenſions an- 
{werable to equal parts of the Ecliptick: for about © and W the 
differences of Right Aſcenſions are far greater than about Y and 
=; for about Yand= the Right Aſcention of 10 degrees is but 
9 degrees 11 minutes 3 but about S and W the Right Aſcenſion 
of 10 degrees will be found to be 10 degrees 53 minutes 3 as by 
the Globe will appear. 

But becauſe of the ſmalneſs of the Globes graduation,youcau- 
not actually diſtinguiſh to parts near enough tor the ſolution of 
this Probleme, if you would enquire the difference in length of 
twa lingle Dayes 3 it will be gens to take ſome —_—_ of 
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Example. 


21. his place 15 V 11+ 3. 


280. 25. 
22. 15. 


Dayes together 3 ſuppoſe 20. Therefore E tind by Prob. 3. the 
places. of the Sun for the beginning and ending of thoſe dayes 
you would compare 3 and tind the Right Aſcenſion anſwerable 
to cach place in the Ecliptick 3. and alſo the differences of Right 
Aſcentions anſwerable to the Suns motion in each number of 
dayes : Thencompare the differences of Right Aſcenſions toge- 
ther, and by ſubſtracting the leſſer trom the greater , you will 
have the number of degrees and minutes of the Equator that 
have paſſed through the Meridian more in one number of daycs 
than in the other number of dayes: which degrees of the Equas 
tor converted into Time, is the number of minutes that the one 
number of dayes is longer than the other number of dayes. 


I would know what difference of time there is in the length, 
of the tir{t 20days of December, and the firſt 20 days of March. 
I find by Prob. 3. the Suns place December 1. is Þ 19.45. at the 
end of 20 dayes, viz. on the 21 day his place is W10. 11. 
Suns place Mareh-1. is X 21. 16. at the 20 dayes end, viz.March: 


: T 19. 45 

I tind by Prob.26.the Right ) W 10. 11 
Aſcention anſwerable to X 21.16 
V Ile. 3 


and the diflerence of Right Aſcenfions. contained between the 
hrſt day in each Moneth, and the 21-of the: fame Moneth , by 
ſubſtracing theleſſer from the greater is for 


w_ qu i 7M 3357. OD; 


» 4s 
17.40. 


| But note, becauſe the. Vernal Colure ( where the degrees of 
© Right Aſcenſion begin andend their account) is intercepted in 
the Arch of the Suns motion from the firſt to the 21. of March; 
therefore inſtead of ſubſtracting the lefſer number of degrees of 
Right Aſcenſion from the greater,viz. 9. 40. from 352.1 do for 
tinding the difference of the Aſcentional: Arch of the Suns mo- 
tion in thoſe 20 dayes , ſubſtract the foreſaid 352. deg. from 
360, and the remains is 8 which is the difference of Right Aſ- 
cenlion fromX 21. 16, to the EquinoGtial Colure; to which 8 
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adding 9 degrees 40 minutes, the Right Aſcenſion from the E- 
quinoctial Colure, to Y 11. 3.it makes x7 degrees 40 minutes 
tor the difference of Right Aſcenſions between X 21. 16. and Y 
11.3- Then I find the difference of this Difference of Right 
Aſcention, by ſubltracting the leſs from the greater, viz. 17. 40. 
from 22. 15. and the remains is 4 degrees 35 minutes, for the 
number of degrees and minutes of rhe Equator that paſs through 
the Meridian in the firſt 20 dayes in the moneth of December , 
more than in the tirſt 20 dayes of the moneth of March: which 
4 degrees 35 minutes converted into Time, gives 19 minutes, 
that is, a quarter of an hour and 4 minutes that the firſt 20 dayes 
of _—_ aforeſaid , are longer than the fixſt 29 dayes of 
March. a 


PROB. LIL 


How to find the Hour of the Night, when the Moon ſhines 
03 4 Sun Dal, by help of the Globe. 


Ectifie the Globe, and find by Prob. 54+ or an Ephemerjs, 
the Moons place at Noon : Bring it to the Meridian,and 
the Index of the Hour-Circle to 12. and turn about the Globe 
tll the Index of the Hour-Circle points to the fame Hour the 
ſhade of the Moon falls on the Sun Dyal.. Then by Prob. 3. 
tind the Suns place at Noon,and ſee how many degrees of Right 
Aſccnlion are contained between the Suns place and the degree 
of the Equator at the Meridian, when the Index of the Hour- 
Cucle is brought to the Hour the Moon ſhines on in the Sun 
Dyal; for thoſe number of degrees converted into Time,ihall be 
the Time from Noon, or the Hour of the Night:Only. note, Re- 
ſpe& muſt be had to the motion of the Moon from Weſt to: Eaſt, 
tor ſo ſwift is her mean motion, that it is accounted to be above 
12 degrees in 24 Hours : that is 6 degrees in 12 Hours, 3 de- 
grees in 6 Hours,&c. and this alſo converted into Time.as afore- 
kid,you muſt add proportionably to the Time found from Noonz 
and the ſum ſhall give you the true Hour of the Night. 


Example. 
 Hereat LoxdoxI deſired to know the Hour of the Night, Ja- 


mary 6, this preſent Yeir 1655, Ui Moons place found by 
| an- 
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an Ephemeris, or for want-of an Ephemeris,by Prob.54. is in x 
21 degres 22-minntes therefore I redined the Globe to Low 
doxs Latitude, and brought Z 2 1. 22. minutes to the Meridian, 
and the Index of theHour-circle to 12. thenby Prob. 3. I found 
the Suns phce in W 26 degrees 46 minutes, and by Prob. 26. I 
found his Right Atcentian to be 300 degreesThen I turn'd about 
the Globe tilt the Index of the Hour-curcle painted at 10 Hows, 
and at-the degree of the Equator at the MeridianT made a prick; 
then I accounted thenumber of degrees of the Equator contain 
ed between the foreſaid 300 deg.and this prick, and found then 
I11: degrees, which converted mto Time, by allowmg 15 de 
grees foran Hour. gives 7 hours, 25 minutes Tune from Noon: 
which if the Moons motion were nct to be conſidered, ſhould 
be the immediate Hour of the Night: But by the Rule afore- 
aid, the Moons motion from Weſt to Eaſt, in 7 hours 25 
minutes is 3 degrees 42 minutes, and this 3 degrees 42 minutes 
being converted into Time, is 14 minutes more, which being 
added to7 hours 25 minutes : make F hours 39 minutes , for 
the true Hour of the Night. 


PROB. LIIE. 


To find the Dominical Letter, the Prime, EpaR, Eaſter 
Day, andthe reſt of the Moveable Feafts, for ever. 


'F Hough theſe Problemes cannot be performed by the Globe, 

becauſe of the ſeveral changes, and irregular accounts that 
their Rules are framed upon, yet becauſe they are of frequent 
and vulgar uſe, and for that the ſolution of many other Queſt 
ons will have dependency on the knowledge of theſe 3 Therefore 
I have thought fit here to inſert this Table of Mr. Palmers, by 
which you may find them all. 

I ſhall not infiſt upon the Reaſons of the ſeveral changes df 
Letters, and Numbers, Himſelf having already very learnedy 
handled chat fubje&, in his Book of the Catholick Planiſpbear, 
Book 1. Chapter 11, (to which I refer you ) Neither ſhall | 
need to give you any other InſtruQtions for finding what is hers 
propoſed.then what himſelf hath given in his fourth Book, Chp- 
zer 66,and part of 67, Therefore take it as he there delivers ps 


PR_— a" 7 "BEM a—— -_ PIE9S% A PTELL 


P =... = TW 5 3 Mm muy fl T7 5 * & 


LY 


os 3 


S 
—— 


Book IT. Aſtronomical and Geographical Pzoblemes. 


An Example {hall ſervehere inſtead of a Rule. For the Year 
1657.1 would know all theſe; wherefore I ſeckthe Year 1657, 
in the Table of the Suns Cycle, and over againſt it, I find 14 for 
the Year of the Cycle of the Sun, and D for the Dominical Let- 
ter. And note here that every Leap-yearhath 2 Dominical Let- 
ters (as 1660 hath A G) and the firſt (viz. A) ferveth that Year 
till Febrzary 25, and the ſecond ( G ) for the reſt of the Year. 
And note that theſe Letters go alwayes backwards when you 
count forwards (as BA, then GF, &c. not F G, and then AB) as 
you may ſceby the Table. = 

Then in the Table of the Cycle of the Moan, I have for the 
Year 1657. the Prime 5. the Epact 25. Thoſe had, I goto the 
Table forEafter, and ſcek there in the tirfi ranck the Prime 5.and 
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under it in the middlerank ſtands Ez that ts not my Dominical 
Letter therefore I ſeek not backward, but alwayes forward in 
the middlerank till I come to my Dominical Letter D,and under 
it T find in the third rank March 29. upon which Eaſter day falls 
this Year 1657. The reſt of the moveable Feaſts may be had by 
their diſtances from Eaſter which are alwayes the ſame. Only for 
Advent Srnday, xeruember that the next Sunday after November 
26. is Advent Sunday, Read Book 1. 11. and that will ſuffici- 
ently inſtruct you with this Example. 


To find the Hge of the eMoon. 


Remember firſt that the Epadt begins with March , which 
muſt be here accounted the firſt Moneth : Then if you add to 
the Epact the number of the Moneth current,and the numberof 
the day of the Moneth current, the fum or the exceſs above 30 
15 the Moons age. 

Example, Fanuary20. 1656. According to the accompt of 
the Church of Exglaud (who begin the Year with March 25, 
which was the EquinoGiial day about Chriſts time )the Epact is 
I4 January is the 11th Moneth, and the 2oth day is propoſed; 
now add 14. 11. and 20. together, they make 45. out of which 1 
take 30. and there remains 15. the Moons age. 


PR OB. LIV. 
The Age of the Moon given, to find her place in the Eclip- 


tick according to her mean motion. 


S— ——_ dam. Made 


Sb His Probleme may be performed exact enough for common 
uſes by the Globe, but in regard it only ſhews the Moons 
place in the Ecliptick according to her mean motion,jit will often 
fail you ſome few degrees of her true Place. The work is thus, 

Firſt ſet figures to every twelfth degree of the EquinoGial, ac- 
counted from the Equino@tial Colure,marking them with 1.,2,3, 
4,&c.to 30.which will end where you began, viz. at the Equino- 
Ctial Colureagain: fo ſhall the EquinoGtial be divided into 3o & 
qual parts repreſenting the 30 Dayes of the Moons Age. Theſe 
hgures (to dittinguiſh them from the degrees of the Equator ) 
were beſt be writ with Red Ink. 
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When you would enquire the Moons Place, . elevate the North 
Pole 90 degrees, that is, in the Zenith, ſo ſhall the Equator lye 
in the Horizon : Then bring the EquinoGtial Colure againſt the 
Day of the Moneth in the Horizon, fo ſhall the Moons Age writ- 
ten in Red hgurcs, ttand againſt the Sign and degree in the Hori- 
zon that the Moon is inat that time. 


Example. 


September 28. 1658. I would know the Moons place in the 
Ecliptick, ſhe being then 12 Dayes Old. Therctore I elcvate 
the North Pole 90 degrces above the Horizon, and turn the 
Globe about till the Equinoctial Colure come to September 28. 
in the Circle ot. Dayes on the Horizon; then looking againli 
what Sign and degree of the Ecliptick Circle in the Horizon the 
12th divition in ed tigures (tands, I tind X 9. which is the Sign 
and degree the Moon is in, according to her mean Motion. 

This Probleme may be applyed to many Uſes : tor,having thz 
Moons Place you may ind the Time of her Riling, Southing, 
Setting, and Shining, &c. by working with her, as you were 
taught to-work with the Sun, in ſeveral foregoing Problemes , 
proper to each purpoſe. 


PROB. LY, 


Having the Longitude and Latitude, or Right Aſcenſion 
and Declination of 4xy Planet, or Comet, to place it on 
the Globe, to correſpond with its place in Heaven. 


* ras and Comets cannot be placed on the Globe fo as 
their places will long retain correſpondence with their places 
in Heaven; Becauſe as was faid, Chap. 44. they have a continu= 
al motion from Weſt to Eaſtupon the Poles of the Ecliptick ; 
yet nevertheleſs you may by having their Longitude and Lati- 


tude, or Right Aſcenſion and Declination , for any ſet Time, 


place a Mark for them on the Globe, either with Ink, it 
your Globe be Varniſht , for then you may with a wet finger 
wipe it off again 3 or-with Black-lead , if it be not Varnitht , 
and then you may xub it out again -—_ a little — 

reads 
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Bread: which Mark for that time, will as effeQually ſerve you 
to work by, as any of the tixed Stars placed on the Globe will 
do. 

Therefore if the Lovgitude and Latitude of any Planet or Co- 
met be given, do thus, Elcvate the Nortiz Pole, if the Latitude 
given be North 3 bur it the Latitude given be South, Elevate the 
South Pole 66; degrecs and place the Pole of the Ecliptick in 


the Zenith, and over it {crew the Quadrant of Altitude: fo ſhall Þ 
the Ecliptick Iye in the Forizon and the Quadrant of Altitude Þ 
being turned about the Horizon ſhall paſs through all the degrees Þ 
of Longitude 3 Then hnd the point of given Longitude in the Þ 


Ecliptick, and bring it to the Cuadrant of Altitude and hold it 
there : Then count upwards on the Quadrent of Altitude the 
numbcr of degrees and minutes of given Latitude,and at the point 
where the number ends clcſ: to the Quadrant of Altitude. make 


a {mall prick, and that prick ſhall repreſent the Flanct or Coma 


you wcre to place on the Globe, 

If it be the Right Aſcenſion and Declination of a Plan=t or 
Comet that is given you mult tind the degree and minute of 
Right Aſcention on the Equinoctial,and bring it to the Meridian, 
and keep the Globe there ſfieddy 3 then tind the degree and mi- 
nute of Declination on the Meridian,and under that degree and 
minute on the Globe makea prick, and that prick ſhall repreſent 
the Planet or Comet, as atoreſaid. 

If it be Hor Y that this prick 1s to repreſent, it may ſtand on 
theGlobe ſometimes a Week or aFortnight, without much diffe 
rence from the Planets place in Heaven. But if the Prick were 
to repreſent the other Planets, you muſt (in regard of their (wift 
motion) alter it very often, cſ{pecially tor the Moon for fo {wit 
is her motion, that inevery two hours ſhe alters about a degree in 
Longitude. 

Having thus placed this Mark on the Globe.you may find out 
the Time of its {everal Potitions and Aſpects, if you work byit 
as you are directed to work by the Sun, in the ſeveral reſpective 
Problemes throughout this Book. 


The End of the Second Book, 


The THIR D BOOK. 


Being the PraGical Uſe of the 


IGLOBES. 


Applyed to the Solutionof PROBLEMES 
IN 1 HE 


Art of Navigation. 
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Bu the Art of Navigation conſiſts 4s well in the 


\ knowledge of Aſtronomical and Geographical Pro. 
blemes, as zz Problemes meerly Nautical ; Therefore 

1 muſt defire the Artiſt to ſeek in the laſt Book ſuch Problemes 
as ere only Aſtronomical or Geographical: For my deſign 
s here to collef# ſuch Problemes as are only uſed in the Art 
of Navigation : ſome few particulars excepted, as for find- 
zz2 Latitude, Longitude, Courſe, Diſtance, erc. Which 
though they are handled in that Boook 3, yet for their Utility 
in the Art of Navigation, and for that what there is given, 
cannot alwayes be had to work by ; therefore in this Book I 
have mentioned divers other Obſervations, which being 
made or had, you may by the Rules proper for each Obſerva- 
Hon find what ſhall be propoſed. 
; P2 PROP, 


M———— 
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PROB, 1h 


The Suns Amplitude axd Difference of Aſcenſion given, ſ o 
#0 find the Height of the Pole, and Declination of the 
Sun, | 


OO the Pole ſo many degrecs as the Difference of the Þ ; 
Suns Aſcenſion is, and ſcrew the Quadrant of Altitude to 
the Zenith, amd bring the firſt point of Y to the Meridian, then y 
number on the wn can of Altitude upwards the complement Þ 

to 90 of the Suns Amplitude, and move the Quadrant of Altj- th 
tude till that number of degrees cuts the Equator 3 So ſhall theſ 1 
Quadrant cut in the Horizon the degree of the Poles Elevation; W &. 
and in the Equator the degree of the Suns Declination. F> 


Example. 


The difference of Aſcenſion 13 27 degrees 7 minutes. There iſ 7} 
tore I elevate the Pole 27 degrees 7 minutes above the Hori- 
zon, and ſcrew the Quadrant oft Altitude to 27 degrees 7 mi- 
nutes, which is in the Zenith : then I bring the firſt point of 
Y to the Meridian, and number on the Quadrant of Altitude t 
upwards 56 degrees 40 minutes, the Complement of the Suns W <9 
Amplitude, and bring that degree to the Equator : then I ſee in joy 
what-degree of the Horizon the Quadrant cuts the Horizon, and Þ qi 
tind 51:,which is the Elevation of the Pole: then looking in what ÞÞ orc 
degree of the Equator the Quadrant of Altitude cuts the Equa- P 
tor, I find 20 degrees 5 minutes which is the Declination of the JI ore 
Sun at the ſame Time. Co 


PROB. II, 


The Suns Declination ad Awplitude given, to find the 
Poles Etevation.: 


T_ the Pole ſo many degrees as the Complement of the 
— Suns Amplitude is z and {crew the Quadrant of Altitude 
a 
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in the Zenith, and bring the firſt point of Y to the Meridian: 
Then count on the Quadrant of Altitude to the Degree of the 
Suns Declination, and bring that degree to the EquinoGial; and 
the degree of the Equinodial cut by that degree of the Quadrn1 
of Altitude, is the degree of the Poles Elevation, 


_ Example. 


The Suns Amplitude is 33 degrees 20 minutes,his Declination 


"Þ is 20 degrees 5 minutes, his Complement of Amplitude to gois 


It 


[> 


he 
de 


56 degrees 7 minutes. Therefore I elevate the Pole 56 degrees 
7 minutes above the Horizon,& {crew the Quadrant of Altitude 


| to56 degrees 7 minutes which is in the Zenith : Then I bring 


the firſt point of Y to the Meridian , and number on the Qua- 
drant of Altitude upward 20 degrees 5 minutes for the 
Suns Declination , this 2oth degree 5 minutcs, TI bring to the 


| EquinodGtial, and tind it cut there 51 ; degrees,for the Height of 


the Pole. 
PROB. III. 


| The Suns Declination 4nd Hour at Eaſt given, to find the 


Height of the Pole. 


Levate the Pole ſo many degrees as the Suns Declination is, 
and (crew the Quadrant of Altitude in the Zenith : Ther 


convert the hours or minutes paſt 6 given into degrecs3 by al- 
lowing 15 degrees for every Hour of Time, and tor every Mi- 


nate of Time x5 minutes of a Degree 3 and unmber thoſe de- 
grees or minutes in the Horizon | od the Eaſt Southwards; and 
bring the Quadrant of Altitude to that degree, fo ſhall the De- 
gree of the Quadrant of Altitude cut by the Equator be the 
Complement of the height of the Pole. 


Example. 


The Suns Declination is 20 degrees 5 minutes. Therefore T 
flevate the Pole 20 degrees 5 minutes,and alſo ſcrew theQua- 
drant of Altitude to 20 degr. 5 minutes which is in the Zenith: 
the Hour the Sun comes tobe at Eaſt is 7 aclock 7 minutes,that 


is, 1 Hour 7 minutes after 6, Therefore I conyert 1 Hour 7 mi- 
nut? 


- 
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nutes into degrees, as before.and it gives 16 degrees 50 minutes; 
which number of degrees and minutes I count from the Ea 
point Southwards.and thither I bring the Quadrant of Altitude: 
Then I look in what degree of th2 Quadrant of Altitude the E- 
quator cuts,and tind 38;, which is the Complement of the Poles 
Height,viz. 515, degrees for the height of the Pole. 


- In this Probleme the Declination of the Sun and Elevation of - 


the Pole bears the ſame Denomination of cither North or South, 
. for when the Declination and the Elevation are different the Sun 
cannot come to the Ealt point. 


EN OB. IV. 


The Declination of 7he Sun a;-: 5 Altitude af Eaſt given, 
to find the Height of the Polc, 


Levate the Fole to the Complement of the Suns Altitude,and 

{crew the Quadrant of Altitude to the Zenith : then bring 
the EquinoGtial point Y to.the Meridian, and number on the 
Quadrant of Altitude the degree of the Suns Declination, and 
bring that degree to the Equinoctial, and note the degree it cuts 
torits Complement to 90 is the Height of the Pole. 


Example. 


May 10. The Suns Declination is 20 degrees 5 minutes 3 His 
Altitude at Eaftis 25 degrees 55 minutes here at Loudon : I en- 
quire the Height of the Pole. Therefore I ſubfirat 25 deg. 55 
min.from 90 the remains is 64 deg, 5. min. for its Complement; 
wherctorc I bring 64 deg. 5 min.of the Meridian to the Horizon 
and to' 64 deg.5 min.which is in theZenith, I ſcrew the Quadrant 
of Altitude: then I bring Y to the Meridian, and count on the 
Quadrant of Altitude upwards 20 deg. 5 min. and move it a 
bout the EquinoGtal till thoſe 20 deg. 5 min.touch the Equino- 
ctial which I tind to be in 385 degrees, Therefore I ſubftrat 
thoſe 38%, from 90, and the remains is 515 degrees. Therefore 
.T fay the Pole here at Loxdox is elevated 51% degrees. 

The Declination and the Elevation is alwayes of the ſame De- 
nomination North or South, for when they alter their Denomr 
nations the Sun at Eaſt can have no Altitude,neither can it inde 
reac 
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reach the Eaſt point : and therefore in this example, becauſe the 
Suns Declination is North, it is the North Pole that is eleyated. 


To per form the ſame otherwiſe, with a pair of Cempaſſies. 


Take off with your Comp ſes from the Equator or Qua- 
drant of Altitude the number of degrees of Altitude obſerved, 
and place one toot at the beginning ot Y on the inner cdge of the 
Horizon, and extend the other directly upwards towards the 
Zenith : Then move the Brazen Meridian through the notches 


| of the Horizon till the other point of your Compalles (reſpecting 
| the Zenith) reach the parallcl of the Suns Declination : So ſhall 


the number of degrees on the Meridian be the number of de- 
greces that the Pole 1s elevated above the Horizon 3 and is ci- 
ther North or South according as the Suns Dcclination is : as 
before. 

This may yet otherwiſe be performed with the Quadrant of 
Altitude, by taking the Nut off the Meridian, and laying the 
edge of its Index ( ſpecihed in Chap. 1. Sect. 6. of the frft 
Book ) cxactly on the Eaft line of the Horizon: for when that lies 
ttraight between the point of Eaſt on the outer verge of the Ho- 
rizon and the beginning of Vin the inner ve: ge of the Horizon, 
thenthall the upper end of the Quadrant of Altitude point direct- 
ly to the Zenith: and it then you turn the Meridian through the 
notches of the Horizon tilt the-Suns Altitude on the Quadrant 
of Altitude cuts the parallel of Declination, you will have the 
end of the Quadrant of Altitude on the Mcridian point to the 
height of the Pole: as before. 


FROB, V. 


By the Suns Declination and Azimuth at 6 of the Click 
given, to find the Height of the Pole, ana A\micantar 
at fix. | 


Levate the Pole ſo many degrees as the Suns Azimuth is at 
6. and ſcrew the Quadrant of Altitude in the Zenith, and 
bring the firſt point of Aries to the Meridian : Then number on 
the Quadrant of Altitude upwards the complement of the Suns 
Declination, and bring that degree to the Equator; S0 a9 the 
egrce 
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degreeof the Horizon cut by the Quadrant of Altitude be the 
.Complement of the Poles Elevation 3 and thedegree of the E. 
quator cut by the Quadrant of Altitude ſhall be the Almicantar 
of the Sun at 6 of the. clock. 


Example. 

The Suns Azimuth at 6 is £23 degrees : Therefore I elevate 
the Pole 123,and ſcrew the Qyadrant of Altitude to 123 degrees 
which is in the Zenith: then I bring the firſt point of Y to 
the Meridian 3 The Suns Declination is 20 deg. 5 min. There- 
fore I number on theQuadrant of Altitude 69 deg.55 min.which 
is the Complement of 20 deg. 5 min. to go. this 69 deg. 55 min, 
on the Qyadrant of Altitude I bring to cut the Equator , and 
' find when 69 deg. 55 min. cuts the Equator, that the Quadrant 
of Altitude cuts the Horizon in 3 8 deg. which is the Comple- 
ment of the Poles Elevation : and at the fame time the Qua- 
drant of Altitudealfo cuts the Equator in 15; degrees whichis 
the Almicantar or Altitude of the Sun at 6 a clock. 


PROB. VI. 
The Day of the Moneth and Hour of the Night gives, t 
find the Neight of the Pole, by a known Star obſerved 
Riſing or Setting, 


Editic the Hour Index,by Prob.2.of the former Bookzand 

turn the Globe Weltwards till the Hour-Index points at the 
Hour of the Nightzfaſten the Globe there,and turn the Meridun 
through the notches of the Horizon, till the known Star come to 
the Eaſtfide the Horizon, if the Star be Riting.or the Well, ifit 
be Setting 3 ſo ſhall the degrees of the Poles Elevation be cut by 
the Horizonunder the elevated Pole 3 and is North or South a+ 
cording as the elevated Pole of the Globe is. 


PROB. VII. 
Two Places given in the ſame Latitude, to find the Differ- 
ence of Longitude, 


Þ* ing the firſt Place tothe Meridian, and note the number of 
degrecs of the EquinoQial that comes to the —_ 
Wl 
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with it then bring the other place to the Meridian.and note the 
number of degrees of the Equator: that comes to the Meridian 
with it : and by ſubſtracting the lefler number from the greater 


_ you havethe difference of Longitude. This needs no Example. 


PROB. VIII. 


Two places given tu theiſame Longitude, to find the Difſer- 
ence of Latitude... + - Ap is 67 03 CORES I 10 
DRing the. Places 'to the Meridian; and the degrees of * the 
I Meridian over the two Places is the Latitudes of them 
both : and by ſubfiracting the lefler number of degrees from 


the greater you will have the difference of Latitude, . 
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Courſe aud Diſtance between two Places given,to find theiv 
Difference in Longitude axd Latitude. | 


I che. Rumb . you have failed upon.as in Prob.34-of the 


+) aft, Book, and upon that Rumb make 'a mark for the 
Place you departed from 3 then with your Compaſſes take off 
from the EquinoRial the number of Leagues you have failed 
upon that Rumb, by allowing a degree for every 20 Leagues, 
and place one foot of your Compaſſes upon that mark, and 
where the other foot falls on that Rumb make a ſecond mark ; 
then by bringing 'the-firſt-mark*to the ' Meridian, you will Tee 
on the Meridian the Latitude of that mark,and inthe Equator 
the Longitude as.in Prob. 2: of the laſt Book: and by bringing 
the ſecond markalſo to the Meridian,you will as befbre.tnd the 
Longitude and Latitude of the ſecond mark alſo. Thenby ſub- 
kracing the leſſer [Latitude from: the greater Latitude, and the 
&lſer 'Longitude from the.greater Longmide,you' 'wilthave the 
a eqras remainins;both-of LongitudeandLatitude you are ar- 
EW 39 06117 507. 1 | 
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PROB, X. 


To find how many Miles are contained in a Degree of any 
Parallel, 


E, Very Degree of the EquinoCtial contains 20 Engliſh 

” Leagues, and every League 3. Engliſh Miles : But in e- 
very Parallel to the EquinoQial the Degrees diminiſh more and 
more even tothe Pole, where they cnd in a point. Therefore a 
| Degree in any Parallel cannot contain ſo many Miles as a De- 

gree in the EquinoQtial. Now that you may know how many 
Miles are contained in a Degree of any Parallel to the Equi- 
noGial z Do thus, Meaſure with your Compaſſes the width of 
any number of Degrees inany given Paralle;ſuppoſe(for Exam- 
ple ſake) 10 Degrees in the Parallel of 51, Examine in the E- 
quator how many Degrees of the Equator they will make, and 
you will find 63, Therefore 1 Degree in the Equator making 
60 Miles, 6 Degrees makes 360 to which add for the * part 
12 Miles,makes 372 Miles,to bethe Meaſure of 10-Degrees in 
the Parallel of 51, So that. by dividing 372 by 1© you have 
37 Miles for the length of a Degree, from Eaft ro Welt in the 
Parallel of 517, Degrees. _ | 


PROB.. XI.. ov, 


The Rumb you: have ſeiled; upen, and the Lari tudes ou 
' departed from, and are arrived to, given,to find the Dif- | 
ference of Longitude, ana the nwmber of Leagues you 


have Satled. 


Teſt feek the Rumb you have filed on, and paſs it 
through the Meridian til} cats'in'the Meridian the La- 
titude you departed from; and keeping the Globe there ſted- 
dy make a mark cloſe by the Meridian, under that Latitude 
and in that Rumb on the Globe, and note in the EquinoGial 
the degree of L de at the Meridian : then paſs that Rumb 
through the Meridian again, till it cuts in the Meridian the La- 
 titude you are arrived to 3 and in thatRumb and Latitude make | | 
- on the Globe another mark, and examine in the Equino&ial 


the 
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the Longitude of the ſecond marksfor the difference between the 
firſt and ſecond mark, is the difference of Longitude 3 Then o- 
pen your Compaſſes to one Degree of the Equinodtial, and by 
meaſuring along in the Rumb, count how many times.that Di- 
ſtance is contained between the two points in that Rumb, for fo 
many times 20 Leagues is the Diſtance you have failed. 


Example, 


I ail upon the North-Weſt Rumb from the Latitude of 10 
degrees, into the Latitude of 30 degrees 40 minutes. WMhere- 
foreI find the North-Weſt Rumb, and turn the Globe through 
the Meridian till this Rumb cut the Meridian in the firſt Lati- 
tude, viz. in 10 degrees, and directly under 10 degrees upon 
the Rumb I make a prick, and alſo ind 10 degrees 3 minutes, 


of the Equator at the Meridian, : for the Longitude of the Firſt 


Place Then I turn the Globe again through the Meridian, till 
the ame Rumbceue the Meridianin the ſecond Latitude, vis. in 
30 degrees 4o minutes, and diredly under thoſe 3o degrees 40 
minutes in the fame Rumb, IT make another prick, which re- 
preſents. the Place I am arrived to: I examine the Longitude 
of this prick, as before, and find it 32 degrees 10 minutes. 
Therefore I ſubſtract the firſt Longitude, viz. 10 degrees 3 mi- 
nutes from the ſecond Longitude, viz. 32 degrees 10 minutes, 
and there remains 22 degrees 7 minutes , for the Difference of 
Longitude. | 

Then for examining the Diſtance, I open my Compaſſes to 1 
degree on the Equinodtial and meafure upon the Rumb how 
oft that Diſtance is contained between the two pricks, and find 
297, that is, 29 degrees 15 minutes, which multiplied by 20 
gives 585 for the number of Leagues failed upon that Rumb. 

The reaſon why I open the Compaſſes no wider then to 1 de- 
gree, is becauſe the Rumbs being Circular or crooked lines, the 
diftance on them may be meaſured more exactly by often count- 
ing that x dcgree in them than if the Compaſſes had bin opened 
to many degrees. Thus if the Compaſſes had been opened 
wide enough to reach between the two pricks aforeſaid] thould 
not have had above 583 Leagues for the diſtance between the 
two places : neither is there indeed more great Circle diſtance 
between them 3 But Ifailed upon a Rumb, that is , I follow'd 

Q 2 the 


Said | 
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the Courſe of a Circular winding line, and ſo fetcht a Compaſ 

about tocome to theſe two pricksand therefore I have in truth- 
failed 585 Leagues: ' For the ſegment of a Rumb berween two. 
Places is alwaies greater thena ſtraight linedrawn betwixt them 

yea ſometimes by half or more in Places neer either Pole. 

Note, If you be not very curious in opening your Compaſſes 

to this ſmal diſtance,you may .in oft turning themabout upon the 

\umb commit error in your meaſuring : therefore when you 
have taken the Diſtance of onedegree,try if you neither gainor 
looſe any thing in meaſuring 10, or 20 degrees of the Equi- 

notti by them: for then your Compaſſesare opened to a width 
exact enough tor your purpoſe. | 


- PROB. XII. 


The Longitude axd Latitude of two Places given, to find 
Courſe, 4nd Great Circle diftexce between them. . 


Fn on the Globe the L ongitudes and Latitudes given, and 
.. make pricks to either Lovgitude and Latitude :-If any 
Rumb paſs from one place to the other , that is; (without 
more ado). the Rumb t. But if no9-Rumb paſs through ; 
Take the Rumb that rwns moſt Parallel to the two pricks: 
for that ſha}ll be the Rumb, or the neereſt Rumb that 
theſe two pricks Bear on. An Example of this, ſee in Prob.34. 
of the laſt Book ;- And the Great Circle Difiance between theſe 
two pricks,you may-tind.as by Fxob: 33-of the ſame Book. , 


PROB. XII. 


The 1.xtitude you departed from, andthe Latitude you are 
arrived to, and the number of Leaoues you have ſailed gi- 


zen, bo find the Rumb you have failed on, and difference of 
Longitude. | | 


MI a prick. on the Globe i the Latitude you depart- 
J et from "then open your Compaſles to the mimher of 
Leagues you haye failed , by taking for every 20 Leagues. x 
degree of the Equator , half a degree for 10 Leagues, a 
quarter 
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quarter of a degree for 5 Leagues , and fo proportionably for 
any other number of Leagues. Place one toot of your Cam- 
paſſes in the prick made for the Latitude you departed from, 
and cxtend the other towards the Latitude you are arrived to,and 
deſcribe an occult Arch 3 Turn the Globe till this occult Arch 
come to the Latitude on the Meridian, and where the Laticude 
cuts this occult arch make another prick torepreſent the Latitude: 
you are arrived to; fo ſhall the Rumb pailing through thoſe rwo 
pricks (or that is moſt Parallel tothoſe two pricks) beas in the 
laſt Prob. the Courſe or the Rumb thoſe two pricks Bears on. 
The difference of Longitudeyou may find as by Prob. 1. 


PROB. XIV. 


To find by the Globe the Variation of the Needle 5 commun- 
ly called the Variation of the Cowpaſs, | 


Bſerve by a Compaſs whoſe wyer is placed juſt under 
_- the Flower deluce, what point of the Compaſs the Sun 
Riſes or Sets :on, Morning, or Evening : Then examine by 
Prob. x0. of the ſecond Book , what degree of the Horizon 
the Sun Riſes or Sets on by the Globe alſo; and if the Riſing 
or Setting be the ſame, both on the Globe and Compaſs, there 
is no Variation in your Place, But if there be difference between 
the Riling or Setting by the Compatls and the Glabe,then is there 
Variation in your Place. h 

If the point the Sun Riſes upon in the Compals be neexer the 
North point, than the point the Sun Riſes upon by the Globe, 
the Variation is Weſtwards. 

If the point the Sun Sets upon in the Compals be neerer the 
North than the point it Sets upon by the Globe, the Variation 
6 Eaſtwards, FO, 1 

If the point the Sun Sets upon in the Compals be further from 
the North point,than the point the Sun Sets upon by the- Globe, 
theVariation is Weſtwards. 

If the point the Sun Riſes upon in the Compals be further 
from the North point thanthe point the Sun Ries upon by the 
Globe,the Variation is Eaſtwards.And ſo many degrees as there 
s between the point of Riſing or Setting found by the Compal, 
and the point of true Riling or Setting found by the Globe, fo 

| many 
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many degrees is the Variation from the North towards the Eaſt 
or Weſt point. 


Ocherwiſe,when the Sun hath Altitude. 


Having the Altitude of the Sun 3 find by Prob. 22. of the: 
ſecond Book, its Azimuth : Then examine by a Compaſs. whe- 
ther the true Azimuth found by the Globe, agree with the A- 
zimuth found by a Nautical Compaſs : It they agree there is no 
Variation : But if the Azimuth of the Compals before Noon bt 
neerer the North than the true Azimuth found by the Globe, the 
Variation is Weſtwards. | 

If the Azimuth by the -Compaſs Afternoon be neerer the 
North.the Variation is Eaſtwards. | 

If the Azimuth by the Compaſs Afternoon be further from 
the North, the Variation is Weſtwards. 

If the Azimuth by the Compaſs before Noon be further from 
the North, the Variation is Eaſftwards. 

And 'this Variation ſhall be as aforeſaid ſo many degrees as 
there is between the Azimuth Obſerved by the Compals, and 
the true Azimuth, Obſerved by the Globe. 


PROB., XV. 


To keep « Journal by the Globe. 


BY fome of theſe foregoing Problemes you may Daily (when 
Obſervations can be made) find both the Longitude and 
Latitude on the Globe of the Places you are arrived to, and al- 
ſo the Way the Ship hath made, and make pricks on the Globe 
in their proper Places for every Daies Voyage.,ſo truly and ſo na- 
turally,that if you kept your reckoning aright you may be ſure 
you cannot nil any thing ofthe truth it ſelt 3 and that with els 
trouble and greater advantage, then keeping a Book of every 
Dates Reckoning, 
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PROB. XVI. | 
To Steer zz the Night by the Stars. 


R Ectihe the Globe and Hour Index as by Prob. 2.of the 

laſt Book,and turn about the Globe till the Index of the 
Hour Circle points to the Hour of the Day or Night 3 Then 
turn the Globe till the Difference of Longitude between the Place 
you depart from.and the Place you fail to paſs through the Me- 
ridian; and if any Star in the Latitude of the Place you fail To 
come to the Meridian,or neer the Meridian with the degree of 
the difference of Longitude, that Star is at that time in or neer 
the Zenith of that Place you fail to : and by finding the ſame Star 
in Heaven,as by Prob. 44 of the haſt Book,you may dire your 
Ship towards that Star and fail as contidently (faies Mr. Bla- 
grave) as if Mercxrie were your Guide. But becauſe this Star 
moves from the Zenith of this Place you muſt often examine ' 
what Star is come tothe Zenith, and fooften change the Star you 
Steer by.as the length of your Voyage may require. 


PROB. XVII. 


How to platt on the Globe New Land, never before Dif 
| covered. 


Wrights, delivered by him as follows. 

It may fometimes fall out in new Diſcoveries, or 
when your Ship by meanes of a Tempeſtis drivenout. of her 
"Tight Courſe,that youſhallcome tothe tight of ſome Iile,Shoal, 
.or new Land whereof the Mariner is utterly ignorant : And 
to make ſome relation of the ſame or go unto it ſome other time, 
if you delire to fet it down on your Globe in the true placg, 
you may do it after this manner : So ſoon as you have light 
thereof, mark it well firſt with your Compaſs, obſerving dili- 
| now upon which Point thereof it lieth-And ſecondly,you muſt 


T* two following Problemes are 2. Chapters of Mr. 


ere take the height of the Sun, or of the Pole-ſtar , as you 
were taught Prob. 13. of the fecond Book, that you may know 
| | in. 
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in what point your Ship is,and that point you muſt call the Firſ 
Point which being ſo done your Ship may fail on her Courſe 
all that day.till the day following,without !oting her Way: and 
the next day mark the Land again 3 and fee-upon what Point it 
liethz and then take your height, and with it caſt your Point of 
Traverſe once again, and that you may call your {econd Point, 


Then take a pair ofCompaſſes,and placing one toot upon the nri 
Point and the other upon the Rumb towaxds which the Land 
did Bear when you Caft your jirſtPoint;ſet alſo one toot of another 
pair of Compaſſes, in the ſecond Point, and the other toot upon 
the Rumb upon which the Land lay when you caſt your ſecond 
Pointzand theſe two Compaſſes thus opened, you matt move by 
their Rumbs, till thoſe two feet of both Compaſſes do meet to- 
gether, , which were moved from the foreſaid two Points: and 
where they do {ſo meet together, . there may you ſay is the Laud 
which you diſcovered 3 which Land you may point out with the 
In-lets and Out-lets or Capes, and other Signes, which you ſaw 
thereupon. And by the graduation you may ce the Laticud: 
thereot,that thereby you may tind it,if at any time after you go 
to {cek for it. K: 


PROB. XVIII. 


Seting two known Points or Capes of Land, a5 you ſail « 
long, how to know the diſtance of your Ship fm them. 


P Itchone foot of one pair, of Compaſſes upon one ofthe two 
z foreſaid Capes, andthe otherfoot upon the Rumb which 
in this Compaſs pointeth towards that Cape: And in like mar- 
ner ſhall you do with another pair of Compaſſes, placing one foot 
thereof upon the other known Cape, andthe other foot upon 
the Rumb, which ſtretched wen: 7 the faid ſecond Cape 3. and 
moving the two Compaſſes(ſo opened) by theſe tiywo-Rumbs of 
fromthe Land; the very fame Point where the'two feetwhich 
tame from the two Capes do meet,you may affirm to be the ve- 
ry Point where your Ship iszAnd then meaſuring by the degrees 
of che-EquinoGtial,you may ſee what diſtance there is from the 
{aid Pomt to either of the torefaid Capes,or tq any otherplace, 
which you think good 3 for it is-a very caſie mattex,if you know 
the point where your Ship is. EH ” 
PROB. 
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PROB. XIX. 


Of Tides, and how by help of the Globe you may in general 
Judge of them, 


Þ pr the Equinoctial into 3o equal parts,as was directed 
in Prob. 54-.of the laſt Book. Theſe 3o cqual parts re- 
preſent the 3o Daies of the Moons Age. 

Then on the North and South points of the Compaſs in the 
outmolt Verge of the Horizon, write with red Ink 12. From the 
North Eaſtward, viz. at the Point North and by Eaſt, write 
11%. At the next point to that the ſame way,viz. North North 
Eaſt, Write 107. At the nexr,viz. North Eaſt and by North, 
Write 9; And ſo forward toevery point of the Compatls 3 reba- 
ting of the laſt hour ; till you come to 12, in the Southz where 
you mult begin again to mark that Semi-Circle alſo in the ſame 
order you did the laſt. In this Circle is then repreſented the 
Points of the Compaſs the Sun and Moon paſſeth by every Day; 
and the Figures annexed repreſent twice 12 hours of Day and 
Night. | 

_ thus prepared your Globe and Horizon, you may by 
having the Moons Age,and the point of the Compaſs on which 
the Moon maketh full Sea at any Place given, find at what Hour 
of Day or Night it ſhall be high Tide in the ſame Place. Thus, 

It is a known Rule that a North and South Moon makes high 
water at Margarete: Therefore Bring the firſt point of Y to the 
North or South point in the Horizon.and Elevate theNorth Pole 
into the Zenith : Then count in the Equinodtial, the Daies of 
the Moons Age numbred in red figures3 and the Hour and mi- 
nutes writtenin red figuresannexed to the names of the Winds 
that ſtands againſt the Moons Age ſhall be the Hour of High 
Tide on that Day or Night at Margarete. 


The End of the Third Book, 
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The Fourth BOOK, 


Shewing the PraQtical Uſe of che 


GLOBES. 


Applying them to the Solutionof 


Aſtrological Problemes. 


PORE BA CE: 


He Pra#ice of Aſtrology # grounded upon 4 ewo- 
| JL fold Dodrine.The firſt for eretting a Figure of Hea- 
ven, placing the .' Planets 1n;, it , finding, what Aſpects 


" they beareach. other, and in-what Places they are conſti- 


tuted,&c, and this we call the Aſtronomicabpart of Aſtro- 


logy. «oft TH 
| T he ſecond is, how to judge of the events of things by the 
Figure eretFed:and thu i indeed the pnlyAſtro'ogical part. 

The firſt of theſe I ſhall briefly handle;becauſe whit there- 
in is propoſed may be performed by theGlobe both with ſpeed, 
eaſe,delight,and demonſtration. The ſecond Iſhall not med- 
dle with, but refer you to the whole Volumes already written 


upon that Subjett. 
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PROB, I. 
To Erett a Figure of the 12 Houſes of Heaves. 


— you Ercct a Figure of the 12 Houſes of Heaven it 
will be requilite you place the Planets.xF and 8} according 
to their Longitude and- Latitude upon the Globe, as was 
directed Prob. 55. of the ſecond Book: for then, as you di- 
vide the Houſes of your Figure by the Circle of Polition, youu 
may by inſpection behold in what Houſes the Planets are ſcitua- 
ted,and alſo ſee what fixed Stars they are applying to,or ſepara- 
ting from. But tothe matter. 

There is diſagreement between the Ancient and Modern A- 
ſtrologers,about erecting a Figure of Heaven. Mr. Palmer in his 
Book of Spherical Problemes,Chap. 48. mentions four ſevera! 
wales, and the Authors that uſed them : whereof one of them is 
called the Rational way uſed by Regiomontanus;and now generally 
practiſed by all the Aftrologers of this Age. This way the face 
of Heaven is divided into twelve parts, which are called the 
twelve Houſes of Heaven,numbred from the Aſcendent or angle 
at Eaſt downwards,with 1,2,3,6c.As in the tollewing Figure. 

In a Dire& Sphear, viz. under the Equator theſe twelve 
Houſes are twelve equal parts:But in an Oblique Sphear they are 
unequal parts,and that more or leſs according to the quantity of 
the Sphears obliquity. 

Theſe twelve Houſes are divided by 12 Semi-Circles of Po- 
fitionzwhich are Semi-Circles paſſing from the two interſections 
of the Horizon and Meridian through any Star, degree or point 
in the Heavens. 

Four of theſe Houſes are named Cardinals. The frft and 
moſt eminent of theſe Cardinals is the firſt Houſe, or Angle of 
Eaſt called the Aſcendent z where the Semi-Circle of pofition is 
the fame with the Eaſtern Semi-Circle of the Horizon. The {c- 
cond Cardinal is the tenth Houſe or the Angle of South 3 called 
Medium Celi or Culmen Celi;where the Semi-Circle of Polition 
is the fame with the Semi-Circle of the Meridian above the 
Horizon. T he third Cardinal is the ſeventh Houſe, or the An- 
pleof Weſt 3 called the Deſcendent, where the 'Semi-Circle of 
Polition is the ſame with the Weſtern Semi-Cixrcle of the Hori- 
R 2 ZONs 


DD CC—_—_— *——— * —__— moe 44 


A Tuto? to Aftronomie and Geographie. Book IV. 


| A Figure 
| T | of the 12 Houſes # | 
Hh of HEAVEN. 


4 4/8 


z0n. The fourth Cardinal is the fourth Houſe, or Angle of 
North 3 called Imam Celi; where the Semi-Circle of Poſition is 
the ſame with the Semi-Circle of the Meridian under the Ho- 
TiIZON. 

The degrees and minates of the Ecliptick upon the Cuſps of 
theſe four Houſcs(that is, upon the beginning of theſe Houſes)are 
found all at oncezonly by bringing the Riſing degree of the E- 
cliptick to the Horizon:(for the Horizon repreſents the Cuſp of 
the Aſcendent)and then ſhall the Meridian cut the degree of the 
Ecliptick on the Cuſp of the tenth Houſe. The Weſtern Semi- 


Circle of the Horizonſhall cut the degreeof the Ecliptick on the . 


Cuſp of the Seventh Houlſe:and the Semi-Circle of the Meridian 

under the Horizon ſhall cut the degree of the Ecliptick on the 

Cuſp of the fourth Houſe. 

It you have the day of the Moneth you may by Prob. 3. - 
tne 
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the ſecond Book tind the Suns Place and if you have the Hour 
of the Day you may,by firſt rectitying theGlobe, as by Prob. 2 
of the ſame Book, turn about the Globe till the Index of the 
Hour-Circle pointto the ſame Hoar in the Hour-Circle,and you 
will then at the Eaſtern Semi-Circle of the Horizon have the de- 
oree of the Ecliptick that is Riting,and by Conſequence(as afore= 
faid) all the Cardinal points in their reſpective places. 

Now to find what degree of the Ecliptick occupics the Cuſps 
of the other eight Houſes of Heaven 3 Do thus, The Globe recti- 
hed,as atoreſaid,Move the Semi-Circle of Potition upwards till 
30 degrees of the Equator ſhall be contained between it and the 
Eaſtern Semi-Circle of the Horizon 3 fo ſhall the Semi-Circle of 
Poſition cut inthe Ecliptick the degree and minute of the Eclip- 
tick on the Cuſp of the twelfth Houſe 3 and its oppoſite degree 
and minute in the Ecliptick ſhall be the Cuſp of the fixth Houſe 
(for you muſt note that if you have but the degree and minute of 
the Ecliptick upon the Cuſps. of tix of the Houles,the oppoſite 
degrees and minutes of the Ecliptick ſhall immeaiatcl y poſleſs 
the Cuſp of every oppoſite Houle.) 

Then move the Circle of Potition over 3o degrees more of 
the EquinoGtial, ſo ſhall the degree of the Ecliprickcut by the 
Circle of Poſition be the degree of the Ecliptick upon the Cuſp 
of the eleventh Houſe 3 and its oppolite degree in the Ecliprtick 
ſhall be upon the Cuſp of the fifth Houſe. The degree of the 
Ecliptick upon the Culp of the tenth and fourth Houſes was 
found as before. Then remove the Circle of Poſition to the 
Weſternlide of the Meridian,and let it fall towards the Horizon 
till 30 degrees of the Equator are contained between the Meri- 
dian and it.ſo ſhall the degree of the Ecliptick cut by the Semi- 
Circle of Poſition be the degree of the Ecliptick onthe Cuſp of 
the Ninth Houſe 3 and the oppolite degree of the Ecliptick ſhall 
be upon the Cuſp of the third Houſe. Let the Semi-Circle of 
Poſition fall yet lower.till it paſs over 3o degrees more of the 
Equator,ſo ſhall the degree of the Ecliptick cut by the Semi- 
Circle of Poſition be the degree of the Ecliptick on the Cuſp of 


| theeighth Houſe 3 and the oppolite degree of the Ecliptick thall 


be upon the Cuſp of the ſecond Houſe. The degrees ofthe E- 
cliptick on the Cuſp of the ſeventh Houſe, and Aicendent were 
found as before. 


Example. 
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I would ere a figure of Heaven for Fuly 27 5 hours, o mi- 
nutes Afternoon, 165S,in the Latitude of London, viz. 511 de- 
grees, North Latitude. 

I firſt place the Planets, , and QF on the Globe, as by Prob, 
55. of the ſecond Book was directed : yet not exactly as I tind 
them in the Ephemeris,for that ſhews only their place in the E- 
cliptick at Noon: Therefore I contider how many degrees or 
minutes each Planets motion is in a whole Day or 24 Hours, by 
ſubſtracting the Ecliptical degrees and minutes of the Planets 
place 'that Day at Noon from the Ecliptical degrees and mi- 
nutes of the Planets place the next Day at Noon or contrarily if 
the Planets be Retrograde: for the remains of thoſe degrees and 
minutes is the motion of the Planct that Dayz Therefore propor- 
tionably to that motion Iplace the Planet forward in the Eclip- 
tick : (or backwards if it beRetrograde : ) As it the Sun ſhould 
move forwards 1 degree,that is 60 minutes in a whole Day, or 
24 Hours, then in 12 Hours he ſhould move 30 minutes, in 6 
Hours 15 minutes,in 4 Hours 10 minutes,in 1 Hour 2} minutes, 
and fo proportionably for any other ſpace of Time:which I con- 
tider before I place the Planets on the Globe. 

Having thus placed the Planets on the Globe, 1 Elevate the 
North Pole 51; degrees above the Horizon, and hind the Suns 
place by Prob. 3. Book 2.to be in Rt 14 degrees 9 minutes, 
Theretore I bring N 14 degrees 9 minutes to the Meridian, 
and the Index of the Hour-Circle to 12. Then I turn the Globe 
Weltward, becauſe it is Afternoon, till the Index point to 5 
Hours afternoon,and with a quill I faſten the Globe in this Poſi- 
tion: Theni examine what degree of the Ecliptick is at the Aſ- 
cendent or Horizon, and tind Þ 27 47 to which Signe degree 

\ and minute T 27 47 is oppolite,and therefore, as aforcſaid upon 
the Cuſp of the Seventh Houſe: Lifting up the Circle of Poſition 
till it paſs over Zo degrees ofthe Equator from the Horizon up- 
wards I tind 7 7 5 cut by it in the Ecliptick, which is the Signe 
degree and minute upon the Cuſp of the tweltth Houle, and its 
oppotite Signe degree and minute is I 7 5, which is upon the 
Cuſp of the tixth Houſe: Then litting up the Circle of Potition 
again till it paſs over 3o degrees more of the EquinoGtal, I tind 

cut 
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cut by the Circle of Polition m 21 18 which isthe Signe de- 
gree, and minute upon the Culſp of the eleventh Houſezand its op= 
polite Signe degree and minute is 2 21 18 which is upon the 
Cuſp of the fifth Houſe: | 3 20 is at the Meridian,which is the 
Cuſp of the tenth Houſe,and the Signe degree and minute oppo- 
ſite to it is 53 20 which is on the Cuſp of the fourth Houle. 
Then taking the Semi-Circle of Polition off its Poles, I place it 
on the Welt tide the Mcridian,and lct it fall towards the Horizou: 
till it paſs over 3o degrees of the Equator from-the Meridian,and 


| find the Circle of Potition cut the Ecliptick in=1 9 which is 
| the Signe degree and minute on the Culp of the ninth Houſe;zop- 


polite to== 19 isV 1 9 therefore V 1 9 is upon the Cuſp of 
the third Houſe:Letting the Circle of Polition fall yet lower till 
it paſſes over Zo degrees more of the Equator, I find it cut the 
Ecliptickin 9 6 47 which is the Signe degree and minute up- 
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: the Cuſp of the eight Houſe 3 andits oppolite Signe de- 
pot - _ is nee which is upon the Culp of the ſecond 
Houſe; So have youa F igureof the face of Heaven3 which if you 
have futureuſe for,youmay ſet down the ſeveral characters in the 
proper places of a Figure,as they are on the other {ide the leaf, 


PROB. Il. 


To Ere&# a Figure of Heaven according to Campanus, 


R Egiomontanus as aforeſaid makes the beginning of every Hou: 

to be the Semi-Circle drawn by the fide of the Semi-Cir- | 
cle of Poſition according to the ſucceſſion of every 30® degree of 
the Equator from the Horizon. But Campanus makes it to be 
the Semi-Circle drawn by the 1ide of the Semi-Circle of Politi- 
on according to the ſucceiſion of every 30 degree of the Prim? 
Verticle or Eaſt Azimuth;which is repreſcnted by the Quadrant 
of Altitude placed at the Ealt point. 

The four Cardinals are the {ame both according to Regiomon- 
tan and Campanis,but the other eight Houſes differ. Therefore 
when you would find themaccording to Campanis > Rectihe the 
Globe and Quadrant of Altitude,and bring the lower end of the 
Quadrant of Altitude to the Eaſt point inthe Horizon: then count 
from the Horizon upwards 30 degrees on the Quadrant of Alti- 
tude,and bringing the Circle of Polition to thoſe 3o degrees,cxa- 
mine where the Circle of Poſition cuts the Ecliptick;which at the 
atoreſaid time is in M 29 40 for thatdegree and minute is upon 
the Cuſp of the twelith Houſe, and its oppolite degree and mi- 
nute in the Ecliptick viz. & 29 40 is upon the Cuſp of the {ixth 
Houſe : Lift up the Circle of Polition 3o degrees higher upon 
the Quadrant of Altitude (viz.to 60 degrees) and the Circle of 
Poſition will cut the Ecliptick in m 15 degrees for the Cuſp of 
eleventh Houſe, and its oppoſite degree . and minute inthe E- 
cliptick viz. & 15 is upon the Cuſp of the fifth Houſe. The de- 
gree and minute of the Ecliptick on the Cuſp of the Tenth and 
tourth Houſes is at the Meridian. 

Then transferring the Circle of Poſition to theWeſt {ide of the 
Meridian, and the Quadrant of Altitude to the Welſt point in the 
Horizon;Let the Semi-Circle of Poſition fall 30 degrees from the 
Meridian on the Quadrant of Altitude,and it will cut in the - 
cliptic 


pa 
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cMptick= 16 degrees.for the Cuſp of the ninth Houſe,and its op- 
polite degree and minute in the Ecliptick,viz. Y 16 is upon the 
Cuſp of the third Houſe : Let fall the Circle of Poſition 30 de- 
grees lower on the Quadrant of Altitude,and it will cut the E- 
cliptick in! 2 degrees tor the Cuſp of the cight Houſe, and its 
oppolite degree,viz. X 2 degrees is on the Cuſp of the ſecond 
Houſe : The Cuſps of the Seventh and Aſcendent is the fame 
with Regiomontanu viz. I. 27 47 and 7 27 47. The Figure 
tollows. 
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PROB. III. 


To find the length of «Planetary Hour. 


_— ro divide the Artiticial day (be it long or ſhort) 
into 12 equal parts, and the Night into 12 equal 


parts : Theſe parts they call x Planetary Hours. = 
_ 
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firſt of theſe Planetary Hours takes its denomination from: 
the Planetary Day 3 and the reſt are named orderly trom that 
Planct according to the ſucceſſion of the Planetary Orbs, As 
if it be Munday, that is,the Moons day (as by Prob. 42, of. the 
{ccond Book ) the Planet reigning the firſt Hour thall be Þ, 
the Planet ruling the ſecond Hour ſhall be Þ, the third PJane- 
tary Hour ſhall be Y.the fourth 4,the hfth © , the tixth 2, 
the ſeventh VP: Then begin again with C tor the eighth Planetary, 
h for theninth,and ſo through the whole Day and Night, till the 
Sun Riſe again the next Day. 

The Jength of this Planetary Hour is found by the Globe 
thus, The Globe re&ined'3- Bring the Suns Place to the Eaft 
fide the Horizon, and make a prick at the degree of the Equator 
that comes to the Horizon, with it. Then remove the Suns place 
to the Meridian,and count the number of degrees of the Equator 
comprehended between that prick and the degree now at the 
Horizon + and divide that number of degrees and minutes by 6, 
becauſe there is 6 Planetary Hours pali fince Noon 3 and the 
Quotient ſhall ſhew the number of degrees and minutes that paſs, 
through the Meridian in one Planetary Hour, 


Example, 


* Tuly 27:1 would know the length ofa Planetary Hour here at 

I 01dox::1 Rectitie the Globe,and bring the Suns place,viz.N 13, 
50. tothe Eaſtern fide the Horizon,and hind 115 degrees of the 
Equator come to the Horizon with itzto this 115 degrees I make 
a prick:Then I turn the Suns place to the Meridian.and find 226 
degrees of the Equator at the Horizon, Therefore I either count 
the number of degrees between the pricksand the degree of the 
Equator at the Horizon, or elſe ſubſtract the leſſer from the great- 
ex,but both waies I find 11x degrees of the Equator to pals 
through the Meridian (or the Horizon) in fix Planetary Hours: 
Theretore dividing 11 r by 6 Lind 18 deg.3o min.of the Equa- 
tor to paſs through the Meridian in one Planetary Hour;which 18 
degrees Zo minutes reduced'into Time,yields 74-minutes by ac- 
counting for every 15 degrees one Hour,for 1 degree 4 minutes, 
and tor half a degree 2 minutes of Time,and fo proportionably3 
{o that the length of a Planetary Hour, July 27 is 1- common 

Hour and 14 minutes here at Londen. 

BE. PROB, 
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PROB. IV. 


The lexgth of a Planetary Hour knows, to find what Pla- 
net Keigneth any giver Hour of the Day or Night. 


HE Globe rectiticd ain the laſt Probleme, Turn about 

the Globe till the index of the Hour-Circle points to the 
Hour of the Day in the Hour-Circle. Then count the num- 
ber of degrces comprehended between the. degree of the Equa- 
tor at the Norizon, and the prick in the Equator, made as ia * 
the laſt Probleme, and reduce that number ot degrecs into mi- 
nutesof Time, by reckoning 4 minutes of Time tor every de- 
gree of the Equator. Reduce alſo the number-of degrees and 
minutes that paſs through the Meridian in one Planetary Hour 
into minutes, by allowing (as aforeſaid) 4 minutes for every de- 
grce, and then divide the firſt -number by the ſecond, and the 
Quotient ſhall be the number of Planctary Hours ſince Sun Rij- 
ſing. Having the number of Planetary Hours lince Sun Ri- 
ſing, Reckon the firſt Planetary Hour by the name of that Planet 
that bears the denomination of the Day, the ſecond Planetary 
Hour by the Planet ſuccceding that in order, the third by the 
next in oxder, and (© for all the reſt till you come to the latt Pla- 
net, viz. C; and then begin again with h, and lo to yy &c. till 


you have Teckoned ſo many Plancts as there are Planctary Hours 


lince Morning, : and that Planct the mumber ends on ſhall be the 


| Planet reigning that Planctary Hour, 


Exampie, 


Fuly 27. as aforcſaid, I would know wiat Planet rulcsat 5 8 
clock paſt Noon ; The length of the Planetary howr this Day 
(found by the laſt Probleme) is x hour 14 minutes : Therctore 
the Globe Redctified, I bring the Index of the Hour-Circle to 
the Hour of the Day, viz. 5 a clock in the Hour-Circle,and then 
count the number of Degrees between the Prick made, as by 
the laſt Probleme,and the degree of the Equator at the Horizon 
and find them 187 which I reduce into minutes, by allowing 
for every degree 4 minutes and that gives 74$ minutes, This 
748 minutes I divide by the minutes G——_ ia one Planeta- 

< I 
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ry Hour this day, 7iz. by 72.and find 10 hours S minutes; which 
ſhews there are 10 Planctary Hours and $5 minutes patt 2nd gone 
fnce Sun riſing. Therefore - being the Planet after whote name 
the Day is called, viz. Dies Martz, & is as aforeſaid, the Ruler 
of the firſt Planetary Hour : From him I count the Planet ſuc- 
cccding, which is © for the ſecond hour 3 from © I count the 
Planet ſucceeding, which is 2 for tHt third hour, and fo on to » 
and c: and then I begin the Round again with h,y,, and ©, 
till I comeagain to PL, which is the tenth Planctary hour {ince 
Sun Riling : and the minutes remaining, being 5 ſhews that there 


* 1s © minutes paſt fince ſhe began to Reign, 


PROB. V. 
To find Part of Fortune by the Globe. 


F Ount the number of degrees and minutes contained be- 
4 tween the Suns place and the Moons place, beginning at 
the Suns place and counting according to the ſucceſſion of 
Signes till you come to the Moons place : and having found 
that number of degrees and minutes add them to the number 
of degrees and minutes Afcending,, reckoned from the firſt 
point of Y : If theſum exceed 360 caft away 360, and the re- 
inainder {hall be the number of degrees and minutes from the firft 
point in Y, inwhich Part of Fortune falls.But if it donot exceed 
360 you have already the number of degrees and minntes from 
the firſt point of Y in which you muſt place Part of Fortune, 


Example. 

I would find the place of Part of Fortune for the time of our 
Figure : I ſeek the two pricks repreſenting © and «, and tind Q@- 
in N 14 9 and «> in "1 19 44 therefore counting from the 
Suns place to the Moons place according to the fucceſſion of 
Signes, I find 95 degrees 35-minutes contained between them: 
- This. 95 degrees 35- minutes I add to 267 degrees 47 mi- 
nutes, the degree and minute contained between the firſt point 
of Y,and the Aſcendent, and they make together 363 degrees 
22 minutes.. This'exceeds 360 therefore Icaſt away 360 and 


- the remains are 3 degrees 22'minutes, forthe place-in the E- 


cliptick of Part of Fortune, reckoned from the tuft point of V. 
| On Thexctore 
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Therefore this charadter ® which repreſents Part of Fortune, 1 
{tin its proper place of the Figure,as Idid the Plancts, 


PROB, VI. 


' To find imwhat Circle of Poſition any Star,or any deorer 


of the Ecliptick #5. 


Ircles of Poſition are numbred from the Horizon upwartl 
upon the Quadrant of Altitade placed at the Eaitor Welt 
point of the Horizon, Therefore when yon would tnd whar 
Circle of Poſition any Star or degree of the Ectiptick is in, 
Recife the Globe and Quadrant of Altitude, and bring the 
lowcr end of the Quadrant of Altitude to the Eatt or Well 
point of the Horizon, and litt up the Circle of Pofition till it | 
come to the Star or degree of the Ecliptick propoſed, and thc 
number of degrees the Circle of Polition then cuts in th® Qua- 
drant of Altitude is the number of the Circle of Polition:that the 
Star or degree of the Ecliptick is in. If the Star or degree of the 
Ecliptick be under the Horizon, turn the Globe about till 180 
degrccs of the Equator _ through the Meridian,then will the 
Star or degree of the Ecliptick be above the Horizon : Litt up 
then the Circle of polition(as betore tothe Star-ox degree of the 
Ecliptick,and the number of degrees of the Quadrant of Altitude 
the Circle of potition cuts on the Eaft fide, is ths number of 
Circles of Poſition the Star was under the Horizon on theTFcti 
fide: Or fo many degrees as the Circle of Polition cuts on the 
Quadrant of Altitude in the Weſt {ide the Horizon is the nam- 


ber ofthe Circlesof Polition the Star or degree of the Ecliptick 


was under the Horizon on the Eaſt fide. . 


PROB. VII. 


To find the Right Aſcenſions, the Oblique Aſcenſions, 
and the Declinations of the Planet s 


3 Xamine the Right Aſcenſions and Declinations of thoſe 

pricks made to repreſent each Planet, in Prob. 1. of this 

Book 3 and work by them as you were dire&ed to work by 
the Sun,in Prob, 26;27;2$. of” the ſecond Book: 


PROBE, 
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PROB. VIIE 
| How to Dire& a Figure by the Globe. 


& | O Dirc& a Figure is to examine how many degreesof the 
Equinoctial are moved Eaſtwards or Weltwards,whilc a- 
ny Planet or Stat in one Houſe comes to the Cuſp or any other 
point of any other Houle. 

When you would Dire& any Promittor to any Hylegiacal 
point,examine the degree of the Equator at the Mcridian 3 then 
turn about the Globe till the Promittor come to the Hylegiacal 
point, and examine again the degree ot the Equator at the Meri- 
dian : and by ſubtiracting the lefler trom the greater you will 
have the number of Degrees that paſſed through the Mcridian 
while the place of :the -Promittor was brought to the Hylegia- 
cal poiat:;and that number of Degrecs ſhall be the Arch of Di- 
rection. | | 


Example. 


—_ 


I would Direct the Body of the. Moon in our Figure afore- 
faid to Medium Cali or the tenth Houſe : I tind by the Globe 
203 degrees 30 minutes of the Equator at the Meridian with 
the tenth Hlonſe,and turning the Globe till the prick made to 
reggeſcnt the Moon come to the Meridian, tind 227degrees 
2 0'Miuntes of the Equator come to the Meridian with itzThere- 
fore I ſubſiract the leſſer from the greater,viz. 203 degrees 30 
minutes,from 227 degrees 20 minutes, and have remaining 23 
degrees 50 minutes. 

This 23 degrees 5o minutes ſhews that 23Yecars 10 Moneths 
mult expire ere the effects promiſed by the Moons preſent 
polition ſhall operate upon the {ignitication of the tenth 
Houſe. 

It the Body ofthe Moon had beendirectcd to any other point 
than the Meridian or Horizon;you muſt have elevated the Circle 
of Polition to the point propoſed;and have under-proppediit to 
that Elevation, and then have turned about the Globe till the 

prick repreſenting the Moon had come to the Circle of Politionz 
and then the degrees of the Equator that ſhould have paſſed 
through 
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through the Meridian whiles this motion was making,ſhould be 
- the number ot degrees of Direion 3. and ſignifte in Tune as 
aforeſaid, . 


PROB. IX. 
Of Revolutions : and. how they are found by the Globe. 


. þ 
Y aRevolution is meantthe Annual converſion.of the Sun 
to the ſame place he-was in at the Radix of- any Bulineſs, 
When you would find a Revolution by the Globe, tirtt find 
| the Right Aſcention of Mid Heaven at the Radix of the Buti- 
| neſs.as by Prob. 26. of the ſecond Book you were dirced to 
; hind the Right Aſcenſion of the Sunzand to it add 87 degrees for 
| every Year fince theRadix:Theni{ubſira4.360 ſo oft as you can 
, fromthe whole and-the Remams ſhall *be-the Right Aſcenſion 
: of Mid Heaven tor the Annual Revolution. 
: If youcount the number of degrees of the Equator contained 
between ths Right Aſccntion of the Mid Heaven and the Right 
Aſcention of the Sun, and conyert that number of degrees into 
Time,by allowing tor every 15 degrees 1 Hour of Time, it will 
ſhew.it the Suns place be on the Weſtern tide of the Meridian,the 
number of Hours and minutes Afternoon the Revolution ſhall 
happen on, but if on the Exzfi-lide the Meridian, the number of 


n Hours and minutes Betorenoon the Reyolution ſhall happen on. 
$ PROB X. *M 
o How a Figure of Heaven may be erected by the Revolution 
23 thus found. 

” Eck the degree of Right Aſcenſion. of Mid Heaven , and 


bring it to the Meridian, fo ſhall che four Cardinal points 
th of the .G!obe be the ſame with the four Cardinal points in Hea- 
: ven at the time of the Revolution. The other Houſes are 
int F found by the oye of Poſition : as inthe firſt Probleme of this- 
cle Book, 


The End of the Fourth Book... 
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The FIFTH BOOK. 


Shewing the Practical Uſe of the 


GLOBES. 
Appl ying them to the Solution of 


Gnomonical Problemes. 


———  — 


YALS ave of two ſorts, Pendent, and Fixed, 
Pendent are ſuch as are hung by the hand and turn- 


ed towards the Sun; that by its Beams darting 
through ſmall Pin-holes made for that purpoſe, the hour of 
Day may be found, Theſe are of two forts, Univerſal, and 
Particular. : 

Univerſal Dials are thoſe commonly called EquinodF1al 
or Ring-Dials : They are nſed by Sea-men and Travellers, 
that often ſhift Latitudes: Es 
© Particular are ſuch 4s are made and only ſerve for Par- 
ticular Latitudes. Of theſe ſorts ere the keys als ae 
ſeribed on Daadrants, Cilinders, &c. * 

Fixed Dials ſhall be the matter of this aiſcourſe;and they 
are ſuch as are mate npis foxed Plains, and ſhew the Hour 
of the Dy by aStile, or Gnomon made Parallel to the Axis 
of the World. : Of 


* 
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Of the ſeveral Kinds of Dyal Plains:and how you mry know 
them. 
A Plane in Dyalling is that flat whereon a Dyal is deſcribed. 
There is ſome diſagreement among, Old and Later Authors 
in thenaming of Plains : for ſome name them according to the 
Great Circle in Heaven they ly in, and others according, to the 
{cituation of the Poles of the Plains. Thus they which name 
them according to the Great Circle in Heaven their Plains ly in, 
call that an Horizontal Plain,which others call a Vertical Plain, 
thoſe Vertical Plains, which others will call Horizontal;and thoſe 
Polar,which others call Equinoctia', 
However they be called it matters not, ſo you can but diſtin- 
euiſh their kinds, which with a little contideration you may ca- 


tily learn to do: For remembring but upon what grounds cither 


the Older or Later Authors gave their Plains their names,upon 
the fame grounds you may alſo learn to know them. I couteſs 
both waycs admit of ſome jult exception againſt,for in the Older 
Rule a Plain about the Pole.is called an Equinoctial Plainzwhen 
as to a ſudden apprehenfion it would found more ligniticant to 
call it a Polar Plain,as Later Authors do : Again, Later Authors 
call an Horizontal Plain a Vertical Plain;zwhen as it ſounds more 
{ignificant to call it an Horizontal Plain,as Older Authors do:bc- 
cauſe it lies flat upon the Horizon : But I ſhall give you the 
names according to both Rules, and Izave you to your liberty to 
accept of which you pleaſe. 

Firſt therefore, you have an Equinoctial Plain, or otherwiſe 
called a Polar plain. This Plain hath two Faces upper.aud under: 


[Theſe two Faccs1y in the Plain of the Equino*ial, the upper 


Face beholding the Elevat2d Pole,the under Face the depreſſed 

Pole. 
2. An Horizontal Plain, otherwiſe called a Vertical Plain : it 
lies in the Plain of the Aorizon,directly beholding the Zenith. 
Ere& Plains,otherwiſe called Horizontal Plains, are the ſides 
of Walls, and theſeare of ſeven ſorts,viz. 1. Ered Direct Ver- 
tical,North or South, 2. Ere& Dire, Eaft or Weſt. 3. Erct 
Vertical Declining,q. Erect Inclining Direct. 5. Erect Inclining 
Declining. 6. Erect Reclining Direct, 7, Erect Reclining Decli- 
ning. 
x Ere& Vertica), North or South Direct, otherwiſe called 
T Direct 
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Dirc& North or South Horizontals behdfa "ug North or South 
ire&tly.and ly in the Eaſt or Weſt Azimutn. 
T_ Eret Dire Eaſt or Welt,otherwiſe called Dircct Eaſt or 
Weſt Equinodtials.behold the Eaſt or Weſt Directly, and lies in 
the Plain of the Meridian, having its Poles in the Equinoctial. 
5. Ere& Vertical Declining, Plains, ctherwiſe called Decli- 
ning Horizontals.do not behold the North or South Directly, bur 
fwerves from them ſo much as the Azimuth Parallel to their 
Plains {werves or Declines from them.  - 
6. Erc& Inclining Dirc& Plains,have the upper iide of their 


Plains Inclining or coming towards you.and their Plains do ex- 
adly behold cither the Eaſt,Wett, North,or South. 


7. Erc& Reclining Direct Plains, have the upper {ide of thcir 
Plains Reclining or talling from you,and their Plains exactly bc- 
holding either the Eaſt,Weſt,North,or South. 

8 Erc& Reclining Declining, or Ercct Inclining Declining 
Plains,are thoſe Plains which are cither Inclining or Rcclining, 
but do not behold the Eaſt, Welt, North or South, Direqly, but 
{werve or Decline more or leſs from them. 

9. Polar Plains are Parallel to the Axis of the World, and to 
the Mcridians that cuts the Eaſt and Weft, or North and South 
points of the Horizon. 


All theſe kinds of Flains have two Faces 3 the one beholding | 


the North Pole with the ſame reſpect that the other bzholds the 
South Pole; except the Equinoctial Plain,which becauſe neither 
Pole is elevated, hath but one Face: yet that one contains as 
many Hour lines as two other Faccs. | 

T heſe two Faces or Plains will receive juſt 24 hour-lines, for 
the 2 4 hour-kines of Day and Night: for ſo much as the one ſide 
or Face wanteth or exccedeth 12.,the other fide ſhall either ex- 
ceed or want-of 12. 

Every Dyal Plain is parallel to the Horizon of ſome Countrey 
or other of the Earth : therefore a Dyal made for any Horizon 
of the Earth may be ſet to ſuch a potition that it will ſhew you 
the Hour of the Day in your own Habitation: at leaſt for fo long 
as the Sun continues upon that Plain. 

All Plains may be aptly demonttrated by the Globe, by ſet- 
ting it correſpondent to all the Circles in Heaven, as by Prob.2. 
of the ſecond Book : for it you imagine the Globe in that poſi- 
tion were preſt flat into the Plain of any Circle, that Flat ſhall 
repre- 
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repretent a Dyal plain, which ſhall be called after th? name of 


that Circle it is prelt into. 

Thus it the Quadrant of Altitude be applyed to any degree of 
Azimuth,and you imagine the Globe were prelt flat to theedge 
of the Quadrant of Altitude.ſo much as that Azimuth declines 
from the Eaſt, Weſt, North, or South, in the Horizon,ſo much 
ſhall that flat on the Globe be faid to Decline cither trom the 
Eaſt, Welſt,North,or South. Or it you imagine the Globe were 
preſt flat down even with the Plain ot the Horizon, that flat ſhall 
repreſent an Horizontal Plain; becauſc as was faid betore, the 
Plainlies in that Circle calld the Horizon. 

'The Style or Gnomon is that ſtraight wycr that caſts the ſha- 
dow upon the Hour of the Day : it is always placed Parallel to 
the Axis of the World. 

There are ſeveral ways to find the ſcituation of all Plains; but 
the readielt and ſpeedielt is by a Clinatory. The Clinatory is 
made of a ſquare board,as A B C D, of a good thickneſs, and 
the largcr the better;between two ot the tides is deſcribed on the 
Center A a Quadrant as E F divided into 90 cqual parts or de- 
grees, which are tigured with 10,20,30,to 90 3 and then back 
apain with the Complements of the fame numbers to go : bc- 
tween the Limb and the two Semi-diameters is made a Round 
box, into whicha Magnetical Needle is fitted 3 and a Card of 
the Sca Compals,divided into 4. Nineties,beginning their num- 
bersat the Eaſt, Welt, North, and South points of the Compaſs, 
from which points the oppolite tides of the Clinatory receives 
their Names of Eaſt, Welt, North,and South. Upon the Center A 
whereon the Quadrant was dcſcribcd is faſtened a Plumb-line, 
having a Plumbet of Lead or Braſs faſtened to the end of it, 
which Plumb-line is of ſuch length that the Plumbet may fall 
jaſt into the Grove G Hbclow the Quadrant, which is tor that 
purpoſe made of ſuch a depth that the Plumber may ride treely 
within it, without ſtopping at the tides of it. Sce the Figure 
annexed. 

With this Clinatory you may Examine the ſcituation of Plains. 
As if your Plain be Horizontal 3 it is Direct : and then for the 
true ſcituating your Dyal you have only the true North and 
South line to tind:which is done only by ſetting the Clinatory 
fat down upon the Plain, and turning it towards the right or lett 
hand.till you can bring the TI's point of the Needle to —_ 
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ju over the Flower-de-luce, for thenif you drawa line by ei-- 


ther of the ſides Parallel to the Needle, that line ſhallbe a North 


and South line. But herein reſpe& muſt be had to the Variation. 


of the Compaſs in the Place yoa make your Dial: for if the 
North point of the Needle {werves from the North point of the 
World,then have you not a true North and South line. But if in 


your place there be no Variation of the North point of the Nee-- 


dle from the North point of the World (as now it happens here 
at London) then the line drawn by the tide of the Clinatory (as 
aforcſaid) ſhall be a true North and South line. 

But admit there be Variation, Having by Prob. 19. of the 


thixd Book found the number of degrees of this Variation to-- 


wards the Eaſt or Weſt, count the fame number of degrees from 


the: 
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the North point in the Card either to the Eaſtwards or Weſt- 
wards.and note the degree in the Card terminating at that num- 
ber, for that degree ſhall be the North point 3 and its oppolite 
degrce the South point : 90-degrees from it either way ſhall be 
the Eaſt and Welt points. 

Therefore, whereas before you were directed to turn the Cli- 
natory.till the North point of the Needle point to the Flower- 
de-luce on the Card, you muſt now turn (or move) the Clina- 
tory till the North point of the Needle hang juſt over the degree 
of Variation thus found ; and then a line drawn as aforeſaid, by 
the fide of the Clinatory Parallel to the Necdle ſhall be a North 
and South line, or (to ſpeak more properly) a Mcridional line. 

You may tind a Meridian line ſeveral other ways 3 as firtt 
K the Sun ſhine juſt at Noon, hold up aPlumb-line fo as the tha- 
dow of it may tall upon your Plain 3 and that thadoy ſhall be a 
Meridian Jine. 

Secondly, on the back-fide the Clinatory deſcribe a Circle,and 
draw a line through the Center to both {tides the Circumterencc; 
croſs this line with an other line at Right Angles in the Center, 
ſo thall the Circle be divided into four cqual parts. Theſe tour 
parts you muſt mark with Eaft, Weſt, North, South;and divide 
each of them into go degrees. Inthe Centcr of this Plain crect 
a ſtraight wyer perpendicularly : when you would find a Mert- 
dian line examine by the tenth Prob. of the ſecond Book, the 
Amplitude of the Suns Riling or ſetting trom the Eaft or Wett 
points,and waiting the juit Riting or Setting that Day, turn the 
liftrument about till the ſhadow of the wyer falls upon the ſame 
degree from the Eaſt or Welt the Amplitude is of, tor then the 
North and South line in the Inftrument will be the ſame with 
the North and South line in Heaven. 

Thirdly.by the Suns Azimuth : Find the Azimuth of che Sun 
by Prob. 22. of the ſecond Book : and at the ſame inliant turn 
the Inftrument till the ſhadow of the wyer fall upon the degree 
on the Inſtrument oppotite to. the degree of the Suns Azimuth, 
© ſhall the Meridional line of the Inſtrument agree with the Nc- 
ridional line in Heaven. | 

You may the ſame way work by the Azimuth of any Star: 
Only, whereas the ſhadow of the wyer ſhould fall upon the op- 
Politedegree aforeſaid : Now you mult place a Sight or Perpen-. 


dicular upon that oppoſite degree, and turn the Inftrument a- 
bout 
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bout till the wycr at the Center,the Sight inthe oppoſite degree 
of theStars Azimuth, and the Star in Heaven, come into one 
Rraight-line,ſo ſhall-the Meridian line of the Inftrument agree 
with the Meridional line in Heaven. | 

Fourthly.It may be found by any Star obſerved in the Meridi- 
an,if two perpendiculars be erected in the Meridian line of your 
In(trumentsfor then by turning the Infirument till the two Per- 
pendiculars and the Star come into a {traight line, the Meridian 
line of your Inftrument will be the fame with the Meridian line 
in Heaven. See more waies in Mr. Palmer.on the Planiſphear; 
Book 4. -Chap. 7. 

If your Plain cither Recline or Incline,apply one of the ſides 
of your Clinatory Parallel to one of the Semi-diameters of the 
Quadrant to the Plain, in ſuch ſort that thePlumb-line hanging 
at liberty may fall upon the Circumfercnce of the Quadrant,for 
then the number of degrees of the Quadrant comprehended be- 
tween the fide of the Quadrant Parallel to the Plain, and the 
Plumb-line ſhall be the number of degrees of Reclination,if the 
Center of the Quadrant points upwards 3 or Inclination, if the 
Center points downwards. 

Tf your Reclining or Inclir.i 1g Plain Decline, draw upon it 
a line Parallel to the Horizon, which yon may doby applying the 
back-lide of the Clinatory.and raifing or depreſſing the Center of 
the Quadrant, till the Plumb-line hang jult upon one of the Se- 
mi-diameters.for then you may by the upper lide of the Clinato- 
ry draw an Horizontal line it the.Plain Incline, or by the under 
fide if it Recline. If it neither Incline nor Recline,you may draw 
an Horizental line both by the upper and under lides-of the Cli- 
natory. Having drawnthe Horizontal line.apply the North ſide 
of the Clinatory to it,and it the North end of the Needle points 
directly towards the Plain.it is then a South Plain. If the North 
point of the Needle points directly from the plain,it is a North 
plain : but if it points towards the Eall,it is an Eaft plain : if to- 
wards the Weſt,a Welt Plain. It it do not point directly either 
Eaſt, Welt,North,or South, then ſo many degrees as.the Needle 
declines trom any of theſe four points to any of the other of theſe 
four points,ſo many degrees is the Declination of the Plain,with 
reſpect (as atorelaid) had to the Variation of the Compaſs. 

Or if you hind the Azimuth of the Sun by its Altitude ob- 
ſerved juſt when its beams are coming on or going off your 

| Plain 


Book V. Gnomonical 122oblemes, 


c_— 


_— 


143 


Plain, that Azimuth ſhall be the Azimuth of ycur Plain. 

Or you may ercct a-wyer Perpendicularly on your Plain, and 
wait till the ſhadow of that wyer comes to the Perpendicular 
with the Horizon, which you may examine by applying a 
Plumb-line to it, tor then the ſhadow of the Plumb-line and the 
ſhadow of the Perpendicular will be in one : then taking the. A1- 
titade of the Sun you may by Prob. 22. of the {ccond Book hind 
its Azimuth, and thereby know in what Azimuth the Plain of 
your Dial lies : for the Azimuth your Plain lies in is diitant trom 
the Azimuth of the Sun juſt 90 degrees. 


PROB. I. 
How by one poſition of the Globe to find the diſtances of the 


Hour-lines iz .all manner of Plains. 


7 OU may have Meridian lincs drawn from Pole to Pole 
through every 15 deg. of the Equinoctial, to repreſent 
the Horary motion of the Sun both Day and Night : and when 
the Pole of the Globe is Elevated to the height of the Pole in 
any Place, and one of theſe Meridian lines be brought to the 
Brazen Meridian, all the rcit of the Meridian lines ſhall cut any 
Circle which you intend ſhall repreſent the Plain of a Dial in the 
number of deg. on the ſame Circle that each reſpective Hour- 
line is diſtant from the Noon-line point in the ſame Circle. 
Thus if you ſhould enquire the diſtance of the Hovur-lines up- 
on an Horizontal. Plain in Loxdons Latitude 3 ThePole of the 
Globe (as aforeſaid) muſt be Elevated 515 degrees, and one of 
the Meridian. lines(you may chuſe the Vernal Colure)be brought 


to:the Brazen Meridian, which being done, you are-only to exa- 
-mine in the Horizon (Becauſe it is an Horizontal Plain) at what 


diſtance trom the Meridian (which in Horizontals is the Noon- 
line) the ſeveral Meridians drawn on the Globe interiect the Ho- 
rizon,for that diſtance in degrees ſhall be the diſtance on a Circle 
divided into 360 degrees that cach reſpective Hour-line nutt 
have from the Meridian, or a Noon-line choſen iu the lame Cir- 
cle; and lines drawn from the Center of. that Circle through 
thoſe degrees ſhall be the Hour-lines of an Horizontal Plain. 

If it be an Ere& Dire South Dial you enquire atter 3 Reep- 
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ing the Globein its former poſition, apply the Quadrant of Al F! 
titude to the Zenith, and its lower end to the Eaſt point of fly th 
:Horizon.for then (as was ſhewed in the Preface) by imaginin} 
the Globe to be preſt flat to the graduated edge of the Quadra o 


of Altitude, that flat ſhall be a South Plain, and the number 
degrees the Meridian cuts in the Quadrant of Altitude numbre 
fromthe Zenith downwards ſhall be the number of degrees thaſj 7 
each Hour line ſhall be diſtant from the Meridian or Noon-lin} M3 
ina Circle of 360 degrees, and lines drawn from the Center 
that Circle through thoſe degrees, ſhall be the Hour lines 


half the Day : the Hour lines for the other half of the Day ar} #: 
of the ſame diſtance from the Noon-line,with theſe ; only thej Me 
.muſt be placed on the other fide the Noon-line. Po: 
ro 


It your Plain be not Dire& but declines Eaſt or Weſt, yol 
maſt number the Declination Eaſtwards or Weſtwards re} #4 
pectively in the degrees of .the Horizon and (the Quadrant of [32 
Altitude 1nd 
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Altitude ſcrewed to the Zenith (as aforcſuid,) bring the low- 

er end of the. Quadrant of Altitude to the faid degrees of Decli- 

nation, and the number of degrees cut by the Mcridjans in the 
Quadyint-of Altitude (munbred downwards) is the number of 
degy&Ecs that the Hour-tines axe diſtant from the Noon.line in a 
Circle of 360 .degrecs: And lincs drawn from the Center of 
that Circle through thoſe degrees be the Hour-lines of half the 

Day. And if you turn about the Quadrant of Altitudeupon the 

Zenith-point,till the lower cnd of it come to the degree of the 

Horjzon oppelite. to the degree of Declination found before, the 

Meridian lines on the Globe (as before) ſhall cut the Quadrant 

of Altitude in the number of degrees(counted downward) that 

eachHour-line is diftant-from the otter {ide the Noon-line:And 

BH lincs drawn from the Center of that Circle through thoſe degrees 

ſhall. be the- Hour-lines of: the other half of the Day. 

If your Plain Decline and alſo Recline or Incline, you muſt 
ule the Gnomonical Semi» Cirele, 'difcribed in Prob. 12.which 
muſt be Elevated on the Quadrant of Altitude whe it is ſet to 
the Declination(as by the former Rule )according to the comple- 
.ment of Reclination,or Inclination.But if your Plajn be Direc, 
and Recline, or Incline, it muſt be ſet to the Meridian, and the 
Meridians on the Globe ſhall cut that Semi-Circle in the num- 
ber of degrees counted from the Quadrant of Altitude, if the 
Plain Declines,or from the Braſen Mcridian,it it be Direct, that 
the ſeveral Hour-lines are diftant from a line Perpendicular to an 
| Horizontal line in a Circle divided into 360 degrees : And lines 
drawn from the Center through thoſe degrees ſhall be the Hour- 
lines of ſuch Reclining or Inclining Plains. 

Sg. It your Plain bean Eaſt or Wet, either Direct or Declining 3 
th or an EquinoGtial Plain(for they are upon the matter all one )yon 
-linfl may better conceive how they are to be made,than makethem by 
_— Globe.And for the help of your fancy herein,take Mr. Bla- 
$74ves conceit,who in his Book 6.Chap,8.very properly demon- 
8 ſtrates the Rules for projecting the Rour-lines on theſe Plains. 
chel 'He propoſes to take 12 wyers bowed into exact Circles, all 
of. equal Diameter , and ſet together at equal diſtance one 
if from another in two oppolite points,as in two Poles,and to have 
Lb AGraight line to pas from one Pole to another.as an Axis, Thee 
ne of 132 Wyers ſhall repreſent 24. Meridional Semi-Circles 3 Or 
rude} indeed they may repreſcat the SHORE it {clt,containing 4 
ridiona 
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ridional Semi-Circles to be 
deſcribed on the Globe, as 
aforeſaid 3 And if you place 
the Horizon of the Globe 
Horizontal, and the North 
and South points of the 
Globe towards the North 
and South points in Hea- 
ven, and bring one of thcle 
Wyer Meridianz dircctly 
undcr the Brazen Meridian, 
and the Axis of this Wyer- 
Globe in the Plain of the Il... 
Horizon.,and faſten a Thred 
in the middle of the Axis, 
that thred drawn from the 
middle of the Axis by eve- 
ry one of theſe wyers ſhall, 
if prolonged till it touch an ** F-<ncnngunnennennenecc eesrenenarzreaER 
Eaſt and Welt line drawa | 
directly under or over the 
points Zenith or Nadir, 
point out On that Eaft and TT OOO TIN 
Welt line the diſtances of 
'cach Hour-line from the 12 
aclock line 3 and lines drawn at Right angles through that Eaf 
and Welt line , ſhall be the Hour-lines of an Eaſt or Welt Plain, 
or of an Equinoctial Plain. | 
The moving this thred from wyer to wycr repreſents the mo- 
tion of the Sun, which as it paſſes over all the Meridians cauſe 
the ſhadow of that Meridional Semi-circle which it is directly 
over, and the Axis. and the Meridional Semi-circle directly op- 
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polite to the upper Meridional Semi-circle to fall all into one 


firaight line : and upon what point in the Eaſt and Welt line 


(mentioned before) that ſhadow-line ſhall fall is marked out by 


the application of the thred as aforeſaid: and 1s an Hour-line on 
any of the forefaid Plains. 

If you underſtand this Probleme rightly, you already know 
how to draw the Hour-lines upon all manner of Plains, and need 


no further Inſtructions, yet partly fearing a young Student ſhould} - 
no 


BookV  Gnomonical oblemes. 


147 


—_ 


not clearly underſtand theſe Rules.and partly doubting (becauſe ' 


other Authors have been more Copious upon this Subject )that I 
ſhould be cenſured to be too ſparing of my pains,it Ithould light- 
ly touch ſo eminent a DoCtrineas Dyalling is : Theretore I thall 
more diſtin&tly handle Dyalling by the Globe, according to the 
way or Methcd that other Authors have uſed, ana that atter fs 
plain a manner as pottibly my Genius candevilc. 


PROB. II. 
To make ar EquinoGial Dyal. 


Iſcribe a Circle,on a ſquare Board or Plain, as BCE D 
and through A the Center thereof draw a ſiraight line 
Parallcl to one of thefides.as B E 3 Croſs that firaight line with 
another ſtraight line as C D at Right Angles: ſo thall the Cir- 
cle be divided into 4 equal parts.Divide cach of theſe four cqual 
parts into90 degrees 3 as in the Figure. This Circle, ſhall re- 
preſent the Horizon, 
Erce& awyer exactly perpendicular to the Center of thePlain, 
and that wyer ſhall be the Gnomon or Style of the Dyal. 
ThenElevate one of the Poles cf your Globe into the Zenith, 
and bring the Equincctial Colure to the Meridian. And becauſe 
in every hours Time 15 degrees of the Equator paſſes through 
the Meridianin Heaven,therctorec turn the Globe till 15 degrees 
of the Equator paſſes through the Meridian of your Globesſo ſhall 
the Colure paſs by 15 degrees of the Horizon alſo. Theretore 
from the Center of your Plain draw ſtraight lines through 
15 degrees from one of the Scmidiameters both waies : 
and thoſe firaight lincs ſhall be two Hour-lines. Then turn the 
Globetill 15 degrees more of the Equator paſs through the Me- 
ridian,and you will tind.as before,the Colure paſs by 15 degrees 
more of the Horizon; therefore on your Plain number 15 de- 
grees further beyond both the former lines,and from the Center 
draw ſtraight lincs through both thoſe 15 degrees, and they 
ſhall be rwo Hour lines more. For all the other Hour lines turn 
the Globetill x5 degrees of the Equator at a time paſs through 
the Meridian,as before, and you will tind that for every 15 de- 
grees of the Equator that paſſes through the Meridian, the Colure 
will paſs through 15 degrees of the Horizon : therefore thoſe 
1 V 2 Hour 
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Hour lines muſt be drawn from the Center according to the ſuc- 
cciſion of every 15 degrees on your Plain, Having drawn the 
Hour lines, you may ſet figures on them, beginning to nutnber 
your Hour linesfrom one of the Diameters,marking it with XIT, 
and the next Hour line to the left hand with I, and the next IT, 
the next LIT, &c. to XII: and begin again with I, 11, III, &c. 
till youcome to the other XI, where you began : and then your 
Dial is finiſaed. See the Figure. 


mans ——_— 
—_— —— 


Fhis-is-an Univerſal Dya)l, and ſerves in all Latitudes: there- 
fore when youplace it you muſt ſet one of the XIIs downwards, 
and the Axis Paralle) to the Axis of the world. 

But note, Both faces of this Dial onght to. be divided, ard 


the Gnomon muſt appear on both ſides like the ſtick in a whirl- 
gig, which childrenuſe; or elſe you muſt turn it upſide down, b 
oft as the Sun paſſes the EquinoQtial, 
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PROB. III, 
To make an Horizonta! Dyal. 


tary a Circle on your Plain,as CB DE, and through 
'# theCenter A of that Circle draw a Meridian (or twelve 
a clock line) as BE ; croſs that line at Right Angles with 
ancthcr line as C D; fo ſhall your Circle be divided into four 
cqual parts} Divide cach of theſe four parts into 90 degrees 3 
ſo ſhall the whole be divided into 560. T hee 360 degrces 
repreſent the 360 degrecs of the Horizon,which a Meridian line 
drawn through the place of the Sun runs through in every 24 
Hours: The motion of which Meridian linc through the degrees 
of the Horizon is Regular in a Parallel] Sphear 3 for in equal time 
it moves an equal Space throughout the whole Circle, wz. it 
will paſs through 15 degrees of the Horizon in one Hours time 
(or which is all one)whiles 15 degrees of the Equator paſſes 
through the Meridian as was ſhewed in the laſt Probleme : But 
in an Oblique Sphear its motion through the Horizon is Irregue= 
Har, and that more or leſs according to the more or 1:{5-Oblj- 
quity of the Spnear:for far Ncrthwards or Southwards you may 
ſce this Meridian linz paſs through 40,50,yea 60 degrees of the 
Horizon in one Hours time, 7iz. whiles 15 degrees of the E- 
quator paſſes through the Meridian : but in an other Hours 
time you will ſcarce have 4 or 5 degrees paſs through the 
Horizon whiles 15 degrees of the Equator paſs through the : 
Meridian. . 
But that you may know the moticn of the Sun(repreſented : 
by this Meridian line )through the Horizon in all Latitudes 3 E- 
levate the Pole to the Elevatton of your Place and chuſe inſtead 
of a Meridian line drawn through the Flace of the Sum the Ver- 
nal Colure to be your Meridian line 3 both becauſe. it is moſt 
vilible,and becauſe from thence the degrecs of the Equatorare 
to be numbred, ſo that whatloever - decimal degree of 

the Equator you light on at the Meridian, or clic where,you 
will find its number from that Coljure already {et down to ydur 
hand, without either adding to-or ſubfracting from it... Bring 
this Colure therefore to the Meridian, and the Index of the 
Hour Circle to 12 in. the Hour Cucle... Then turn the Globe . 
Weſtwards - 
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Weſtwards, and ſo oft as 15 degrees of the Equator paſſes 
through the Mczridian, fo oft you muſt examine what degree of 
the Horizon the Vernal Colure cuts 3 and thoſe degrees and mi- | ti 
nutes ſo cut by the Vernal Colure muſt be found in toc Circle | a 
CBDE, beginning your account or reckoning at B towards | t 
D, and markt wich pricks : through which pricks you muſt Þ t 
draw lines from the Center A, and thoſe lines tha!! be the Hour | b 
lines after noon. Then bring the Colure to the Mzridian again | n 
to find the forenoon Hour lines.anl tir: the Globe Eaftwards, | © 
and ſo oft as 15 dcgrees of the Eq: + 5fles through the Me- Þ c 

L 

a 


ridian.,ſo oft you mult examine wha. 268 of the Horizon the 
Vernal Colure cuts; and thoſe dogroce ind minutes fo cut by 
the Vernal Colure mutt be tound in the Circle CBDE, be-f tl 
ginning your reckoning from B towards C, and markt with 0 
pricks: through which pricks you muft drazy lines from the 
Center A.and thoſe lines ſhall be the forcnoon hour lines, 

Theſe hour lincs muſt be markt from i!:c Meridian linc, vis, 
the line A B,which is the 12 a clock line towards D, witi: I, Ih, 
HI, ec. till you have numbced to the Hour &! un ſet (found by 
Prob. 7 of the ſecond Book) the longctt Day, and from the 
Meridian line towards C with XI, X, IX, @c. till you have 
numbred to Sun riſing the longeſt Day. 

The Style muſt be placed ju the Center,and clevatcd ſo many 
degrees above the Plain,as tie Pole is clevated above the Hori 
zon of the Place. 


Example of the whole. 


I would make an Horizontal Dyal for Loxdons Latitude : 
Thcretorc lelevate the North Pole 515 degrees above the Hori- 
zon.and bring the Vernal Colureto the Meridian,and the Index 
of the Hour-circle to 12 on the Hour-circle ; 


by 


11-40 
24.15 
38. 4 
53-36 


And turning ( 1 J2 clock.or till 15 
the Globe Y2 / deg-ot the Equa- 
Weltwards, /3 tor paſs through 
till the Ir- Y4/ the Meridian 3 I 
dex points / 5 \ fd the Colure /71. 6 
tO 6 )cat the Horiz. in!. go, 
Theſe are tic diftances of the Hour lines from Noon till 6 at | g 
Night : and to theſe diltances on the Plain (counting from B to- 
wards 


from the Meri- 
dian. 


ert- 


6 at 
| tO- 
ards 
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wards D,) I make pricks 3 and from the Center I draw lines 
through theſe pricks;and theſe Tines are the hour-lines from 12 
to6 Afternoon, But the Sun in the longeſt Day ſhines till paſt 8 


at Night, as you may find by Prob. 48. of the ſecond Book 3 


theretore here wants the two Evening hour-lincswhich though 
they may be tound after the ſame way I tound the tormer ( v2, 
by continuing the turning the Globe V eſtwards ) yet that I 
may the ſooner reduce my work to the Plain, I count the number 
of degrecs between the 7 a clock line and the 5 a clock line in the 
circle on the Plain 3 for the fame number of degrees countea trom 
D towards E is the diſtance of the 7 a clock hour-line trom the's 
a clock hour-line 3 and the number of degrees contained between 
the 6 a clock hour-line and the 4 a clock hour-line is the diſtance 
of the 8 a clock hour-line from the 6 a clock hour-line. 
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Or need not draw the7 and 8 aclock hour lines, till I have 


drawn the fore noon hour-lines : for then by laying the dg ol A 
er 
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Ruler (that will reach through the oppoſite tide of the Plain)re 
the Morning 7 and $ aclock hour lines,Lmay bythe tide of that 
Ruler draw lines from the Center through the. oppoſite lide of 


| the Plain, and thoſe lines ſball be the 7 and & a.clock Hour lines 


Afternoon, 

Having thus all the Afterzoon Hour lines, I bring the Vernal 
Colure to the Meridian again 3 fo ſhall theIndex again point ta 
12. Therefore as before 1 turned the Globe Weſtwards, fo now 


. .- #11 a clock, or till 15( 11,40 
_— deg.ot the Equa=- \2 4-15 


Eaſftwards 
> } g\.tor paſs through /38. 4 
till the In- - he decidion from the Merid, 


53+36 
og POINtS } ->\ tind the Colure /71. 6 
6 


cut the Horiz. in\. 9Cs 


Theſe are the diſtances of the Hour lines from Noon to 6 a 
clock inthe Morning and theſe diſtances.l ſeek in the Circle of 
the Plain (counting trom the Noon line B towards C) and mark 
them with pricks 3 through which pricks(as before )I draw lines 
from the Center to the outtide the Plain : and thoſe lines ſhall 
vc the Hour lines, 

Or, having thediſtance of all the Afternoon Hour lines, I have 
alſo the diſtance of all the forenoon Hour lines from the Meridi- 
an 3 as you may ſee by comparing the two former Tables : For 
the 1 a clock Hour line Afternoon is equidiſtant from the-Meri- 


<L! (0 mas (Oo © hh rr feof} as . 


dian or Noon line with the 11 a clock Hour line before Noon, ll 


7is, they are both 11 degrecs 40 minutes diſtant from the Noon 
line, and the 2 a clock hour lincafter noon is from the Noon line 
equidiſtant with the 19 a clock hour line beforenoon 3 for-they 
arc both 24 deg, 15 minutes diſtant from the Meridian or Noon 
line : and fo all the other Morning Hour lines are diſtant from 
the Noon line by the ſame ſpace that the ſame mamberat A tter- 
noon Hour lines (told from the Meridian on -the contragy fide 
the Noon line) arediſtant from the Meridian. 

Whenceit follows,that {mce(as aforeſaid) the ſame number of 
Hour lines after 6 at Night, and before 6 in the Morning have 
the ſame diljance from the 6,a.clock line that the ſame number 


of Hour.Jines before 6 at Night and after 6 in the Morning have | 


from the 6 a clock- line 3 and Unce the fame number of Hour 
RN linzs 


Book V. Gnomonical Pzoblems. 


lines betore noon are equidiſtant from the Meridian or Noon line 
by the ſame. ſpace of degrecs that the fame number of Hour lines 
Afternoon are It follows (I ſay) that having found the diſtance 
of the {ix Hour lines cither betore or after Noon, you have alſo 
given the diſtance of all the other Hour lines. : 

If you will have the Half Hour lines placed on your Dyal, 
you mult turn the Globe till the Index points to every half Hour 
in the. Hour Circle,as well as to the whole,and cxamine the de- 
grees of the Horizoncutby the Vernal Colure, as you did for the 
whole Hours 3 and in like manner transfer them to your Plain, 

Having thus drawn all the Hour lines I count trom the Noon- 
line 51* degrees, the Elevation of the Pole here at Loxdox and 
from the Center A, I draw a ſtraight line, as A F through theſe. 
517 degrees for the Gnomon or Style,and prolong it to the far- 
theſt extent of the Plain : From this Gnomon oy Style I let fall a 
Perpendicular upon the Noon line as F G (this Perpendicular is 
called the Subſtile) and this Perpendicular and its Baſe (which 
is the Noon line) and Hypothenuſa (which is the Gnomon )thall 
make a Triangle, which bcing erected upon the Baſc, fo as the 
Subſtile may ſtand Perpendicular tothe Plain, the Hypothenuſa 
A F ſhall be the Gnomon, and be Parallel to the Axis of. the 
world 3; and caſta ſhadow upon the Hour of the Day. 


PROB. IV. 
To make an Erect Dire South Dyal. 


R A W on your Plain an Horizontal line as C A D, as 

was ſhewed in the Pretace : in the middle of this line (as 
at A)deſcribe as on a Center the Semi-Circle CBD : from the. 
Center A let fall a Perpendicular, which ſhall divide the Semi- 


Circle into two Quadrants cach of which Quadrants you ' muſt 


divide into go degrees. Then ReRtitie the Globe, Quadrant of 
Altitude,Colure and Hour Index : thus, Elevate the Pole of the 
Globe to the Latitude of your Place,and ſcrew the Quadrant of 
Altitude tothe Zenith. Then bring the Vernal Colure to the 
Meridian, and the Index of the-Hour Circle to the Hour of 12 
in the: Hur Circle,ſo ſhall your Globe,Quadrant of Altitude, 


Eolure,and Hour Index be ReGitied. And thus you muſtalwaies 


Rectitie them for the making of .molt forts of Dyals by the 
X Globe. 
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Globe. Then to make an Erc&t Direct South Dyal, Bring the 
Tower cnd of the Quadrant of Altitude to the Welt point of the 
Horizon; And turnthe Globe Weltwards till the Tndex points 
to all the Hours Attcrnoon 3 and examine in what numbers of 
degrees from the Zenith the Colurc cuts the Quadrant of Alti- 
tude when the Index points to each Hour : tor a line drawn from 
the Center A through the fame mumber of degrees reckoned 


from the Perpendicular A B (which is the 12 a clock line) to- | © 


wards D on the Plain, (ha be the ſame Hour lines the Index 
points at. | 

Thus in our Latitnde, viz. 51 1 degrees the Vernal Colure 
being brought to the Meridian and the Index to 12, 


If you turn thef 1 Ya clock, or till 15C 9.18 

Globe Weli?\2/ dcy. ofthe Equa-\1s.15 

wards, till the /}3 tor paſs through 32. 5\ counted from 

Index points \4{ the Mcridian, the Y48. of the Zcnith. 

to 5\ Colure will cut /67. 4\ 
6 /the Quad.of Alt.in\ 90. 


And theſe are the diftances- of the after noon Hour lines;which 
you mult transfer to the Eaſt lide of your Plain, viz.trom B to- 
wardsD 3; and draw lines from the Center A through theſe di- 
ſtances 3 and theſe lines ſhall be your After noon Hour lines. 

Note (once for all) when the Colure goes off that Circle you 
examine the Hour diſtances in,the-Sun will ſhine. no longer upoi 
that Phin; As-in this example, the Colure goes off the Qua 
drant of Altitude at 6 a cleck, therefore the Sun will not ſhine 
longer then till 6a clock upon this Plain. 

The Hour lines before Noon have the ſame diſtance from th: 
Meridian that the Atter noon Hour lines have,as was ſhewed i 
the laſt Probleme ; Only they muſt be counted from B towards 
C. and drawn on the Wett fide the Noon line, 


.Otherwiſe. 


You may reduce all Verticals into Horizontals if you clevatt 
the Polc of. the Globe to the Complement of the Latitude ol 
your Place,and-bring the Vernal Colure to the Meridian undeq 
the Horizon,and the Index of the Nour Circle to 12 3 and n 


AUIOA n—_—_ ”y _——— T_T 
<a 26> KBr EDA. V5 att ER As anno Bhs ad Sets. >, 
*. 4 v " 


-. 


— IS 


Book V. Gnomontcal Þablemes. 155 


e | the Globe Weſtwards, for as the Index paſſes through every 
c Hour on the Hour Circle, the Colure thews in the Horizon the 
$ diſtance of the ſeveral Afternoon Hour lines from the Meridian 
tf | or 12 aclock line, in the Circle on your Plain, numbred from B 
- | to D:and lines drawn from the Center through theſe diſtances on 
your Plain thall be the After noon Hour lines ot your Dyal. 


Exawple. 


Londons Latitude is 515 degrees, Its Complement togo is 
385. Therefore 1 clevate the Pole 38} degrees above the Hori- 
iS 7on, and bring the Vernal Colure to the Meridian under the 
, Horizon, and the Index of the Hour circle to 12 on the Hour 

circle. Then 


1 Ja clock : or till 15C 9.18 Jfrom the inter- 
mk the Globe\z/ deg. of the Equa- 19.15 ff ſection of the 
Weltwards, }3\tox paſs through 32. 5\Meridian and 
till the In-N4f the Meridian; LI 48. of the Horizon, as 
dex points /5\ tind the Colurc cut / 67. o\in the former 

to 6 Jthe Horiz.in 90. Table. 


And theſe are the diſtances of the 6 Hour lines from the Mc- 
rigian3As you may fee in this Figure. 


Turning 


Ps Fal 


I — \ 
' 


By this Example you may ſee itis caſie to reduce Verticals into 
vaty Borizontals : 'and Horizontals into Verticals:for this Erect Di- 
de off re&t South Dyal is an Horizontal Dyal to thoſe People that Inha- 
1. bite 90 deg. from us;vis> in the South Latitude of 3$;. degrees. 
Then: make .a Triangle, whereof the Noon line ſhall bs 
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Baſe: from it count the complement of the Poles Elevation, viz. 
381 degrees,and through them draw the line A F.from thecen- 
ter A which ſhall be the HypotcnuſazThen let fall a Perpendicu- 
lar upon the Noon line A B, fo is your Triangle made. It this 
Triangle be cre&cd perpendicularly upon the Baſe or Noon line, 
the Hypothenuſa A F ſhall ftand parallel to the Axis of the 
World.and caſt a ſhadow upon the Hour of the Day. 


PROB. V. 


To make an Erett Diref North Dyat. 


F the Ere& Dire& South Dyal were turned towards the 
North, azd theline C AD were turned downwards, and. 
the Tine marked with 7 be now marked with 5, and the line 
S with. 4, and the line 5 with 7, and the line 4 with S, then 
have you of ita North Erect Direct Dyal. | 
All the other Hour lincs in this Dyal are uſcleſs, becauſe the 
Sun in our Latitude ſhincs ona North Face thelangett Day only 
bctore 6 in the Morning, and, after 6 at Night. SH 


PROB. VI. 
To makean ret Direct Faſt Dyal. 


"T \ Heſe- forts of Dyals may better be demonſirated than 
A; Trade by the lobe; unleſs, the Axis of your Globe 
y: e accaſible., as-in the Wyer-Globe,\ ſpecified in Prob. 1, 

herefore when you wonld make an Eaft or Weſt Dyal, ora 
Hol Dyal, < - 
' Provide of 
alsf upcet 4+: pag 


Boards. i: / 

. .'Upan this Board with a little Pitchor Wax faften the Semi- 
Cuck of Pofition;fo as both the Poles thereof may ly -in the line 
£ b.and'themiddleof the Semi-Circle marked oo may ly -upon 
tht liner f;fo'ſhall 3 be theCenter of-the Sermi-circle of Pelle, 
> 00548 n. 
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In this Center make a ſmall hole through the Board tit to receive 
a Wyer or a Nail: So may you with the Circle of Poſition 
thus fitted, and the ſide C D applicd to a line of Contingence ele- 
vated to the height of the Equinoctial.draw lines from the Cen- 
ter through every 15 degrees of the Circle of Poſition, and by 
continuing, them interſect,the line of Contingence in the points 
from whence the Hour lines of an Eaſt or Weſt Dyal is to be 
drawn. 


Example. 
I would make an Ere& Direct Eaſt Dyal for Loxdons Lati- 


tude. Therefore I faſten a Plumb-line a little above the place 


Pl 
a4 
- 


en the wall where IT intend to make my Dyal, and wait till it 
kangs quictly before the Wall : then if the line be rubbed with 
Chalk (likea Carpenters4ine)-E may by holding” the Plumbet 
ud cloſe to the. Wall, and Rxaining it pretty Riff, tirike with os 

; ; | . firaight 
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ſtraight line as Carpenters do. This line ſhall be a Perpendicu- 
lar as E F : Ichuſe a convenient point in this Perpendicular, as 
at G.for a Center ; whereon deſcribe an occult Arch as HI: 
this Arch muſtcontain the number of degrees of the Elevation 
of the Equinoctial counted betweenH and I, (which in our La- 
titude is 3$ ,) Therefore in a Quadrant of the fame Radius 
with the occult Arch I meaſure 38; degrees, and ſet them off in 
the Plain from Hin the Perpendicular to I : Then from I to the 
Center G in the Perpendicular,l draw the prickt line I G, and 
this line ſhall repreſent the Axis of the World : I croſs this 
Axis at Right Angles with the line G K,and draw it from G to 
K.,ſo long as I potſhbly can:this line ſhall be the Contingent-line, 
I tind a convenient place in this Contingent line, asat V I, to 
which I apply the tide of the Board Ce D,fo as that the point e 
may ly juſt upon V Iin theContingent line 3 and having a thred 
faſtened in the Center of the Semi-Circle of Potition,I draw that 
thred ſtraight over the hrſt 15 degrees of the:Circle of Poſition, 
numbred from o towards h,and where the thred cuts the Con- 
tingent line I make a mark,for that mark ſhall be the mark for 
the 7 aclock line. From thenceI remove the thred to 3o degree 
of the Semi-Circle and draw it through the Contingent line,and 
where it cuts the Contingent line there ſhall be the mark for the 
8 a clock line. From thence I remove the thred to 45 degree 
ofthe Semi-Circle and draw it through the Contingent line,and 
where it cuts the Contingent line there ſhall be the mark for the 
9 a clock line.From thence in like manner I remove the thred to 
60 and 75 and where the thred cuts the Contingent line ſhall 
be the mark for io and 11 aclock lines 3 The 12a clock line 
cannot be drawn on this Plain, as you may ſee, if you apply the 
thred to go degrees,for though you ſhould draw it out never (6 
far,yet would it never touch the contingent line, becauſe it is 
Parallel to the line g bh, and lines Parallel never meet. 

But becauſe in our Latitude the Sun riſes before 4. in the 
Morning, therefore two Hour lines are yet wanting viz. 5 and 4, 
which I may tind either by applying the thred hr{ to 15, and 
next to Zo degrees from o towards g inthe Semi-Circle, and fo 
marking where it cuts the Contingent line, as before : Or elſe-by 
 omagrcy Þ-. diſtance of the ſame;aumber of Hour lines from 
the 6 aclock line already, drawn onthe lide e. b, to theſide e g, 


AS in Prob. 2.0f this Book is more fully ſhewed. 


Having] 


Wa 
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Having thus marked out on the Contingent line the diſtances 
of each Hour ; I draw a line parallel to the Contingent line, and 
draw lines from every Hour markt on the Contingent to crofs 
the Contingent line at right angles,and continue each line to the 
line parallel to the Contingent 3 and theſe lines ſhall be the Hour 
lines of an Eaft Plain. To theſe Hour lines I ſet tigures, as in 
the Scheam may be ſeen. 

TheStyle D K of this Dyal (as well as of others) mult ftand 
parallel to the Axis of the World : it muſtbe alfo parallel to all 
the Hour lines, and ſtand directly over the 6 a clock line, and 
that ſo high as is the diſtance between the Center of the Semi- 
Circle of Poſition and the point where the 6 aclock line cuts the 
Contingent line : Or(which is all one at ſuch an height as when 
: is laid flat down upon the Plain itmay juſt reach the $9 a clock 

ine.. 


PROB. VII. 
To make an Ereft Direct Weſt Dyal. 


* N- Erc& Dire&t Weſt Dyal is the ſame in-all 'reſpedts - 


with an Erc& Dire& Eaſt Dyal 3 Only as the Eatt 


ſhews the Fore-noon Hours, . the Weſt ſhews the Atternoon - 


Hours, 
Thus if you-ſhould draw the Eaft Dyal onany tranſparent 


Plain.as on Glaſs, Horn, or an oyled Paper, on the one fide will 


appear an Eaſt Dyal,and on the other a Weſt. Only the Figures 
(as was ſaid before)muſt be changed 3 for that which in the Eaſt 
Dyal is 11, in the Weſt muſt be 1: that which inthe Eaft Dyal 


is 10,in the Weſt muſt be 2 ; that which in the Eaft Dyal is 9,11 


the Weſt multi be 3. &c. . 
PROB, VIII. 
. To make a Polar Dyal. 


-Olar Dyals are Horizontal Dyals under the EquinoGiial : - 
They are of the ſame kind with Eait and Weſt Dyalsz On- - 


ly whereas Eaſt and Weſt Dyals have but the Hour lines of halt 
the longeſt day diſcribed on them, theſe haycallthe Hours ge” 
> O 
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. of the whole Day 3 and are marked on both fides the Noon 


line 3 as in the following Figure. : 
The Style of this Dyal muſt ſtand over the Noon line, 
Parallel to the Plain 3 for then it will alfo be parallel tothe Axis 


<—_ 
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. of theWorld : and its heighth above the Plain muſt be the di 


ſtance between the Center of the Semi-Circle and the point in 
the Contingent line cut by the Noon-line. Bur I have inſerted 
the Figure, which alone is ſufficient jnſtructions. 


PROB. IX. 


To make Erett South Dyals, Declining Eaſtwaras or Weſs 
war ds * | 


RAW on your Plain an Horizontal line, and on it deſcrike 
a Semi-circle, as you were taught in Prob. 4. 

Then ReGtihe the Globe, Quadrant of Altitude, Colure, and 
Hour-Index, as by the fame Probleme: and bring the lower cnd 
of the Quadrant of Altitude to the degree of Declination from 
the North point in the Horizon Eaſtwards or Weſtwards 3 for 
then the Quadrant of Altitude ſhall repreſent a plain declining 
from the North Eaftwards, or Weſtwards accordingly. Then 
turn the Globe Eaſtwards, till the Index of the Hour-circl 
points to afl the Hours before Noon, and examine in what 
number- of degrees from the Zenith the Colyre cuts the 
Quadrant of Altitude, when the Index points to each Hour, 
For a line drawn from the Center A through the ſame _ 
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ber ot degrees reckoned from the Perpendicular A B, which is 
the 12 a clock line towards C on the Plain , ſhall be the ſame 
Hour-lines the Index points at. 


Example. 


I would make an Ere& Dyal declining from the North to- 
wards the Eaſt 63 degrees: The Globe, Quadrant of Altitude, 
Verna] Colure, and Hour-Index Rectitied, as before, I bring the 
lower end of the Quadrant of Altitude to 63 degrees counted 
from the North point of the Horizon towards the Eaſt : Then 


' , IT ,aclock:ortill 15, 9.43 
I turn the\ 10 /deg. of the Equa-\ 19. © 
Globe Eaſt- } 9\ tor paſs through }25.57 
wards tills 8 the Meridian, and 35.10 counted from 
the Index ) 7\ find the Colure )45.56\ the Zenith, 
points to 6 \cut the Quadrant/ 60.15 
' 5” of Altitude in 79445 


And theſe are the diſtances of the Forc-noon Hour-lines , 
which I ſeek in the Welt {ide of the Plain,viz. from B towards 
C, and through theſe diſtances I draw lines from the Center and 
theſe lines ſhall be the Fore-noon Hour-lines. 

Now hercinisa difference between Declining Dyals, and Di- 
re&'Dyals 3 For having found the diſtances of the Hour-lines for 
one halfof the Day, be it either for Before Noon or After Noon 
in a Dire& Dyal you have alſo found the dittances for the other 
halt Day 3 becauſe, as was ſaid Prob. 3. Equal number of Hours 
have equaldiſtance from the Noon line : But in Declining Dy- 
als it is not ſo : Becauſe the Sunremaining longer upon that {ide 
of the Plain which it declines to,then it doth upon the contrary 
fide,there will be a greater number of Hour lines upon it,and by 
conſequence the diſtance of the Hour lines leſs than on the con- 
trary tide of the Plain. 

Therefore for finding the After Noon Hour lines,]I turn about 
the Quadrant of Altitude upon the Zenith point till the lower 
end of it come to the degree of the Horizon oppoſite to that de- 
gree of Declination that the Quadrant of Altitude was placed at 
when I ſought the Fore Noon Hour4incs, v/z. to 63 __ 
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counted from the South towards tac Wett,ana bring tne Vernal 
Colure again to the Meridian, and the Index (35 dctorZ) to 12, 
Then, 


turning the GlobeC 17a clock, or till 15 deg.of the( 11.20 ] counted 
Weſtwards = Equa. paſs through the Me- JJ 26,47. from the 


the Index points Y3( rid. I find the Colure cut  45.20( Zenith, 
4 Jthe quadrant of Altitude 75452 

And theſe are the diſtances of the After Noon Hour lincs; 

which diſtances I ſeck in the Eaſt fide of the Plain, viz. from B 

towards D (as before) and fo drawing lines from the Center A 

through theſe diſtances,l have all the Afternoon Hour lines alſo 

drawn on my Plain. 

You may note, that this Plain is capable to receive no more 
Hour lines After noon then 45 tor when the Colure goes off the 
Quadrant of Altitude,the Sun goes off theſe kind of Plains. 

To theſe Hour lines.I (et their numbers,as you may ſee in the 


Figure. 


r0 


Then to find both the diſtances of the Subſtyler line from the 
12 aclock line, and the Elevation of the Style above the Plain, 


Bring the Colure to the number of degrees of, the Plains Decli- 
Bok , counted in the Horizon from the point to the 

point, and the Quadrant of Altitude tothe degrees of the 
Plains Declination,counted in the Horizon from the North point 
towards the Eaſt,ſo ſhall the Quadrant of Altitude and the Co- 
lure cut each other at Right Angles 3 and the number of degrecs 
comprehended between the Colure and the Zenith in the Qua- 
drant of Altitude, ſhall be the-number of degrees between the 


Subftyler line and the 12 a clock line, which in this Example is: 


r9 degrees 45 minutes: and the number of degrees comprehend- 
ed between the Quadrant of Altitude and the Pole, counted in 
the Colure,ſhall be the number of degrees that the Style is tobe 
Elevated above the Plain 3 which in this Example is 33 degrees 
40 minutes.W herefore for the diſtance of the Subſtyler line trom 
the 12 a clock line, I count in the Circle from the 12 a clock line 
in the contrary fide of the Plain,viz. in the Weſt fide (becauſe 
the Plain dcclines towards the Eaſt)19 degrees 45 minutes as at 
D.and through that number of degrees and minutes from the 
Center A, I draw the line A G, which {hall be the Subſiyler 
line: And from the Subſtyler line (cither way ) I number 33 de- 
grccs 40 minutcs the Eleyation of the Style above tlic O—_ 
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through thoſe degrees and minutes I draw from the Center A, 
theline A F,for the Style or Gnomon 3 Then I let tall the Per- 
pendicular F G upon the Subltyle A G : So is there a Triangle 
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made, which if it be ere&ted Perpendicular upon the Subſtyle A 
G.the Style A F ſhall be Parallel to the Axis of the World, and 
caſt a ſhadow upon the Hour of the Day. 

Here you may (ce that in Declining Dyals the Style doth not 
ſtand at theſame Elevation above the Plain, that it doth in Ere& 
Direc Dyals; neither doth it ſtand over the 12 a clock linezbut 
{yerves from it towards the Quarter of Declination, 


PROB. X. 


To make a South Erei Dyal, Declining Eaſtwards or 
Weſtwards. 


A Sis Prob. 5.an Ere& Dire&t North Dyal hath the ſame 
Delineation that an Ere& Dire South Dyal hath, and 
differs only in the placing the Figures of the Hour lines ; 
So a South Erect Dyal that declines Eaſtwards, or Weſtwards, 
differs from a North Ere& Dyal that Declines Eaſtwards, or 
Weſtwards, the fame number of degrees, only in placing 
the Hour lines at the fame diſtance on the contrary tide of 
the Plain.and by tranſpoting the Figures of 11 for x : 10 for 2:9 
for 3. &Cc. 
Thus, if you draw upon Glaſs, Horn,or an Oyled Paper, the 
North Dyal Declining Morey = in the foregoing Probleme, 


and 
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and place it to its due ſituation, the back fide of it ſhall be a 
South Dyal declining towards the Weft ſo many degrees as the 
foreſide declines towards the Eaſt 3 and the only difference in it 
will be the Figures of the Hour lincs 3 as was faid betore. 


PROB. Xl, 


To make Dire& Reclining, or Inclining Dyals. 


[= Reclining or Inclining Dyals are the ſame with Ere& 

Dire& Dyals that are made for the Latitude of ſome other 
Places : The Latitude of which Places are either more than the 
Latitude of your Place, if the Plain Recline, or lefs if the 
Plain Incline 3 and that in fuch a proportion as the arch of Re- 
Clination or Inclination of your Plain is. 

Thus a Dire& South Dyal Reclining 10 degrees in London 
Latitude, ziz. 5x5 degrees is an Erect Direct Dyal made for 
the Latitude of 61* degrees : And a Dire& South Dyal Incli- 
ning 10 degrees in the Latitude 51 degrees is an Ere& Direct 
Dyal in the Latitude 41, degrees 3. and is to be made according 
to the Dire&ions in Prob. 4. 


PROB. XII. 


To make Declining Reclining or Declining Inclining 
Dyals. 


He diſtances of the Hour lines either for a Declining 
Reclining Plain, or- a Declining Inclining Plain, may 

moſt eaſily be found upon the Plain, of the Horizon. That 
is (as ſome Authors call it) by the Horizontal Dyal, by chang- 
ing the Circles of the Globe one into another : So as the 
Plain of the Horizon may ſerve to repreſent the Dyal Plain 3 
Yet this way not being natural,becauſe you muſt admit one Cir 
cleto be another, and that in Young Learners might ſometimes. 
breed a little difficulty, Gemma Triſms, Metius, and Blaew hath 
preſcribed a thin Brafs plate to be made equal toa Semi-Circle of 
the EquinoQtial,and divided from the middle point of it cither 
way into 90 degrees,which may not unproperly be called a Gxo- 
wonical Semi-Circle,, This Semi-Cixcle mult be bowed cloſe 
to 
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to the Body of the Globe into a Serai-Circular form, and fo fet 
to any Reclination or Inclination,and then it will repreſent a Re- 
clining or Inclining Plain: And by the motion of the Colure 
through the ſeveral degrees of this Semi-Circle the diftances of 
the Hour lines may be found : Thus, 

The Globe, Quadrant of Altitude, Colure, and Hour Index 
RefQihed 3 as by Prob. 4. Bring the lower end of the Quadrant 
of Altitude tothe degree in the Horizon of the Plains Declinati- 
on, it your Plain be a South Declining Incliner, or a North De- 
clining Recliner.and count onthe Quadrant of Altitude trom the 
Zenith downwards the number of degrees of Reclination,or In- 
clination,and to that number of degrees bring the middle of the 
Gnomonical Semi-Circle.and let the -ends of it cut the Horizon 
on either {ide in the degrees of the Plains Azimuth, fo ſhall the 
Gnomonical Semi-Circle repre ſent your Reclining or Inclining 
Plain.And fo oft as 15 degrees ofthe Equator paſſes through the 
Meridian,ſooft ſhall you enquire what degrees of the Gnomoni- 
cal Semi-Circle the Colure cuts 3 for ſo many degrees aſunder 
muſt the ſeveral reſpective Hour lines of a Reclining Decliring 
Plain be in a Semi-Circle divided into 180 degrees, 

But if your Plain bea South Declining Recliner, ora North 
Declining Incliner;Bring theQuadrant of Altitude to the degree 
of the Horizon oppdlite to the degree of the Plains Declination 
(becauſe the upper fide of the Plain lies beyond the Zenith) 
counted from the South point in the South Recliners: and from 
the North point in North Incliners. 

Then find the heigth of the Style.and place of the Stbſiyle : 
thus, Keep your Gnomonical Semi-Circle in its poſition : But 
turn the Quadrant of Altitude about on the Zenith point till the 
lower end of it comes to the degree of the Horizon oppolite to 
the degree it was placed at before.and turn about the Globe till 
the Colure cut the Quadrant of Altitude above the Horizon in 
the number of degrees the Plain Reclines from the Zenith 3 {> 
ſhall the Colure cut the Gnomonical Semi-Circle at Right An- 
glesthen count the degrees contained between the middle of the 
Gnomonical Semi-Circle and the Colure,for that number of de- 
grees is the diſtance of the Subſtyle from a Perpendicular line in 
the middle of your Plain,and muſt be placed Weſtwards of the 
&id Perpendicular,if your Plain decline from the South Eati- . 


wards 3 or Eaſtwards,if your Plain decline fxom the South war 
Warlt5>, 
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wards. Then obſerve how many degreesare contained between 
the Semi-Circle and the Pole 3 for that number of degrees is the 
number of degrees that the Style is to be Elevated above the 


Subliyle. 
Exawple, 


Here at Loudon, T would make a Dyalupon a Plain Declining 
from the South Eaſtwards 3o degrees, and Reclining from the 
Zenith 20 degreesz Londons Latitude is 51 degrees ; There- 
fore, having on the Plain deſcribed a Semi-Circle, &*c. as was 
direed Prob. 4. I Recine the Globe, Quadrant of Altitude, 
Colurcand Hour Index, as by the ſame Probleme,and bring the 

lower end of the Quadrant of Altitude to 3o degrees from the 
North point of the Horizon towards the Weſt, becauſe that is 
the degree oppoſite to the degree of the Plains Declination, viz, 
to 3o degrees trom the South Eaſtwards, and I bring the middle 
of the Gnomonical Semi-Circle to 20 degrees of the Quadrant 
of Altitude counted from the Zenith downwards towards the 
Horizon,and the ends of the Gnomonical Semi-Circle to the de- 
grees of Azimuth the Plain lies in in the Horizon, viz. to 30 
degrees from the Eaſt point Northwards, and to 30 degrees 
from the Welt point Southwards,ſo ſhall degrees ro minutes 
of the Gnomonical Semi-Circle be comprehended between the 
Quadrant of Altitude and the Braſen Meridian : Theſe 11 de- 
grces 10 minutes ſhews that the 12 a clock line is diſtant from 
the Perpendicular A B 11 degrees 10 minutes. Then to find 
all the Fore-Noon Hour lines, 


II ,aclock: ortill 15 15. 8 FJ 
I tarn the\ 10 /deg. of the Equ2-\ 18.56 / counted from 
Globe Eaſt- } 9\ tor paſs through J22.37\ the middle of 
wards till, 8 /the Meridian ; and 26,52 the Gnomonical 
the Index )J 7\ find the Colure J32.37\ Semi-Circle. 
points to 6 jcut the Gnomon.(. 42+ 5 
5 vemi-Gircle in 62443 


And theſe are the diſtances of the Fore-Noon Hour lines ; to 
which diſtances you may ſet Pricks on the Welt tide the Scri- 
Circle of the Plain, viz, from B to C, 
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For then 


turning the( 1Jaclock,or till 15 deg.of the/ 5. 45 46. 
Globe Weft-\ > / Equator paſs through the ) , Ne oe 
wards Till Meridian, find the Colurex ; 
the Index 4 \ cut the Gnomon, Semi-Cir- / 
points to cle in 


20.592 tne Gnomon, 
64436 \ Semi-Circle. 


And theſe are the diſtances of the After-noon Hour-lineszand 
muſt all but the 1 a clock Hour-line be prickt down at their re- 
pedtive diſtances on the Eaſt {ide the Plain, viz. from B to D: 
But becauſe the Colure comes not to the middle of the Gnomo- 
nical Semi-Circle before the tirſt 15 degrees of the Equator pals 
through-the Meridian after 12.therefore the 1 a clock muſt ſtand 
5 degrees 45 minutes on the Weſt fide of the Plain : And tor 
this cauſe I made dittin&tion with a line between the 1 a clock 


21c TS 


JE": 


ad the 2 a clock, in the foregoing Table. Then I draw lincs 
fom the Center A through every one of theſe pricks in the 
*mi-Circle, and they ſhall be the Hour lines of this Declining 
Reclining Plain. 

Having drawn the Hour-lines, I remove the Quadrant of Al- 
tude tothe degree of the Horizon oppoſite to the degree it was 
t before, viz. to 3o degrees from the South Eaſtwards, which 
$ſo much as the Plain declines Eaſtwards 3 But 1 let the Gno- 
monical Semi-Circle fiand as it did; And turning ay 
Glode 


pry - 
* $4\ the miau's þ.F 


— 
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Globe till the Colure cut the Quadrant of Altitude in 20 de. 
grees counted from the Horizon upwards;viz,the degrees of Re- 
clination, I find 18 degrees 40 minutes contained between the 
middle ofthe Gnomonical Semi-Circle and the Brafen Mcridian, 
which is the diftance of the Subſtyle from the Perpendicular ; 
AndI tind the Gnomonical Semi-circle cut .the Colure in r3 
degrees 49 minutes fromthe Pole,which is the Height that the 
Style muſtbe raiſed over the Subſtyle 3 Therefore I prick off in 
the Semi-Circle on the Plain.the diſtance of the Subſiyle 18 de- 
orees 40 minutes from the Perpendicular Weſtward, becauſe this 
Plain declines Eaſtwards:And from the Center AI draw through 
that prick the line A E, which ſhall be the Subſtyle, and from 
this Subſtyle(either way)L count in the Semi-Circle on the Plain 
13 degrees 49 minutes, and there make a Prick : Thenfrom 
the Center A,I draw through that Prick the line A F, to repre- 
ſent the Style or Gnomon: Then Llet fall the Perpendicular F 
G upon the Subſtyle A G 3 So isa Triangle madez which if it 
be erected Perpendicularly upon the Subſtyle A G,the Style A 
F ſhall be Parallel to the Axis of the World, and caſt a ſhadow 
upon the-Hour of the Day. 

Having made this Dyal, you have made four ſeveral Dyals, 


whereof this is one : And his oppoſite, viz. North Declining 


Welſtwards zo degrees Inclining to the Horizon 70 degrees is 
another. The South Declining Weſtwards 30 degrees Recli- 
ning from the Zenith 20 degrees is another : And his oppoſite, 
viz. North Declining Eaſtwards 3o degrees Inclining to the Ho- 
.rizon 70 degrees is the other. 


PROB. XIII. 
To make a Dyal apon a Declining Inclining Plain, 


© He Precepts for making, theſe, Dyals are deliveredin the 
foregoing Probleme : Therefore we ſhall at firſt come 
toan Example. 

I would make a- Dyal upon a Plain in Loxdous Latitude 
Declining from the South. Weſtwards 25 degrees, and .Incli- 
ning towards the Horizon by the ſpace of an Archcontaining 
.14 degrees» Having firſt deſcribed. on the Plain a Semi-Cir- 


cle, as was dixected, Prob, 4+ 1 reRtitic the Globe, Quadrant of 


Altitude, 
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Altituae, Colure, and Hour-Index, as by the ſame Probleme. 
and bring the lower end of the Quadrant of Altitude to the de- 
gree of the Plains Declination, 2/z. to 25 degrees counted trom 
the South Weltwards, and the ends of the Gnomonical Semi- 
Circle to the degrees of Azimuth between which the Plain lies, 
iz, to 25 degrees from the Weſt Northwards, and 25 degrees 
from the Eaſt Southwards 3 and the middle of the Gnomonical 
Semi-Circle to the degree of the Plains Inclination, viz.14 de- 
Srees counted from the Zenith downwards on the Quadrant of 
Altitude: Then counting the degrees of the Gnomonical Semi- 
Circle contained between the middle of the ſame aud the Brazen 
Meridian, I tind 5 degrees 3o minutcs 3 Therefore I nuinber 
in the Semi-Circle deſcribed on the Plain from the Perpendicular 
Wetiwards 5 degrees 30 minutes, viz, from B to C, and there 
place the 12 a clock line, For finding all the Fore-Noon Hour 
diſtances | 


Globe Eaſt- JioC Equaepaſs through the Me- ) 36. 7C the midile of 
wards till they $( rid.and find the Colure cut 56.24 ihe Gnomon 
Index points ro, $ the Gnomon Semi-circle in q96.31 J3*mr-circie, 


T rurn BF a clock,or till 15 deg.of Oz Vt: f-om 


And theſe are the diſtances of all the Forc-Noon Hour lincs 
to which ſeveral diſtances I make pricks on the Welt fide the 
Semi-circleon the Plain, viz. from B to C. 

The after-noon Hour lines are found by bringing the Colure 
again to the Meridian,and the Index of the Hour circle to 12. 
For then 


Bs = 6-2 

turning the : (4 me Yerba _ i3. z /counted trom 

Globe Welt- Z S & through _ Me- 23.45 the middle of 

wards tillC 4 nl {S St Co <4 _ the Gnomo- 
d) 5 Fo I a o I 

the Index J;\ lure cat the Gnomo-/67. 19\1e#) *emkir 

"Y 7 Jnical Semi-circlein 84. 63 q 


And theſe are the diſtances of the after-noon Hour lines, which 
I alfo prick down at their reſpective diſtances from the Perpen- 
dicular Eaſtwards, viz. from B towards D on thePlain 3 and by 


drawing lines from the Center A through all the pricks, I have 


all the Hour lines that this Plain will admit of: 
Z Having 
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Having drawn the Hour lincs,I remove the lower end of the 
Quadrant of Altitude to the degree of the Horizon oppolite to 
the degree it was at before, viz. to 25 degrees from the North ' 
Eafiwards, which is ſo much as the Declination is Weſtward 3 
but I let the Gnomonical Scmi-Circle ſtand as it did, and turn 
about the Globe till the Colure cuts the Quadrant of Altitude 
in 14 degrees counted from the Horizon upwards, which is the 
Inclination of the Plain : Then I tind 24 degrees 3 minutes 
comprchended between the middle of the Gnomonical Semi= 
Circle and the Braſcn Meridian, which is the diltance of the 
Subſtyle from the Perpendicular : and this dittance I count Weſt- 
wards on the Blain, becauſe the middle of the Semi-Circle lies 
Weſtwards on the Globe, and draw the line A G through it tor 
the Subſtyle : And I find the Gnomonical Scmi-Circle cut the 
Colure in 48 degrees 5 minutes, for the Heigth that the Style 
mult be Elevated over the Subliyle.Theretore I make a prick on 
the Plain 4$ degrecs 5 minutcs diltant from the Subliyle, and 
through that prick 1 draw the line A F to repreſent the Style on 
— Gnomons. Then I let fall the Perpendicular F G upon the Sub- 

iyle AG, fois thcre a Triangle made 3 which if it be crefted 


i E "Af 


Perpendicularly upon the Subſtyle A G, the Style A F ſhall be 
Parallel to the Axis of the World, and caſt a ſhadow upon the 
Hour of the Day. | 
Having made this Dyal you have alſofour Dyals made 3 as 
well as in the former Probleme : For this is one 3 and it's oppo- 
fite viz.North declining Ealtwards 25 degrees Reclining 76 de- 
grees is another z The South declining Eaftwards 25 cp_ 
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Inclining 14 degrees is another, and its oppoſite, viz. North de- 
clining Weſtwards 25 degrees Reclining 76 degrees 15 anothcre 


PROB. XIV. 


To find in what Place of the Earth any manner of Plain 
that in your Habitation & 29 Horizontal , ſhall be 
Horizontal. 


T was faid in the Preface that all manner of Plains however 
ſcituate are Parallel to ſome Country or other on the Earth : 
Therefore all manner of Plains are indeed Horizontal Plains 
and the diſtances of the Hour lines to be deſcribed on chem 
may be found as the diſtances of the Hour lines of the Horizontal 
Dyal in Prob. 3.It reſts now to learn in what place of the Earth 
any Plain that is not Horizontal in your Habitation ſhall become 
Horizontal: And for help of your underſtanding herein, Take 
theſe following Rules. 

I. It your Plain be Erect Dire& North.or South, it ſhall be 
an Horizontal in the ſame Longitude at go degrees diftance on 
the Meridian (counted from the Zenith of your Place) through 
the EquinoQtial. Sce an example of this in Prob. 4. where L 
have reduced an Ere& Dirc& Dyal,to an Horizontal Thus an 
Erect Plain under the Pole is an Horizontal under the Equator z 
and an Erect Direct in 80 degrees North Latitude is in the ſame 
Longitude anHorizontal at 10.degrees South Latitude. An Erect 
Dire& in 70 degrees North Latitude,is in the ſame Longitude, 
anHorizontal at 20 degrees. South Latitude : and ſo to any other 
degrees of Latitude (as aforeſaid) till you come to 45 degrees 
Latitude : where an Ere&is an Horizontal,and an Horizontal an 
Ere&: Only as the Hour lines-of the Horizontal (being turned 
downwards) are numbred from the right hand towards the lett, 
in the Ere& Dire& Dyal they are numbred from the left hand 
towards the Right. 

2, It your Plain be Ere&t Declining, it ſhall be an Horizontal 
Plain at that point on the Globe which is againſt the degree of 
Declination,found in the Horizon. 

But note, It your Plain declines Weſtwards, the Sun comes 
foner to the Meridian of it, than to the Meridian of the r_ 
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where it becomes an Horizontal Plain, and that by ſo many 
Hours or minutes as the degrees of the difference of Longitude 
between the two places converted into Time amounts to. It it 
declines Eaſtward, the Sun comes ſo much later to the Meridian 
of it : And for this Canſe (though the making this Dyal be the 
fame with an Borizontal Dyal tor another Place, yct in Reſpect 
of Time) there will be a difference between them, 


Exawple, 


I would make the North Dyal Declining Eaft 63.degrecs, as 
in Preb c. by the Plain of the Horizon : Firſt I feck in what 
Face ot the Earth it ſhallbccome an Horizontal plain : Thus,I 
FE I-vate the Pole of the Globe 51}, degrees above the Horizon, 
and brivg the Vernal Colure to the Meridian, then I count from 


' the South point in the Horizon Eaftwards 27 degrees, and on 


the point 6n the Globe directly againſt thoſe 27 degrees I make 
a prick fer the Place where a Plain that declines 63. degrees 
frcm the North Eaſtwards at Loaon ſhall be Horizontal 3 or 


which is all one, this Declining Plain at Loxdox ſhall ly in the ' 


Horizon of that Piick : This Prick tor diſtinction fake we ſhall 
hercafter call the Horizortal Place : Then by Prob. x. of the Se- 
cond Book,I examine the Latitude and Longitude of this Hori- 
7zontal Place, and find Latitude 33 40 South 3 and Longitude 
from the Colure 33 degrees, which is the difference of Longi- 
tude between Loudon and the Horizontal Place : which being 
converted into Time by allowing for every 15. degrees 1. hour 
of Time gives 2. hours 12. minutes that the Suncomes ſooner 
to the Meridian of the Horizontal Place, then to the Meridian 
of the Plainat Loxdox : fo that when it is 12. aclock there, it 
will be but 9.4 clock 48. minutes here 3 when 12 aclock here, 
it willbe 2.a clock 12.minutes There, &c. 

Having thus found in what Longitude from Loxdox and Lati- 
tude this plain is Parallel to the Horizon, I ſeek the diſtance of 
the Hour-lines upon the Plains of the Horizon. T hus, I Elevate 
the Pole of the Globe tothe Height of the Pole in the Horizontal 
Place, viz.. 33. degrees 40. minutes, and bring the Horizontal 
Place on the Globe to the Meridian.and the Index of the Hour 
Circle to 12, Then 1 examine the degree of the Horizon the Co- 


lurecuts, and find it 193 from the South Weſtwards, This 19 3 + 


degrees 
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deprees repreſents the Meridian line of the Horizontal Place : 
And alſo the Subſtilar line here at London, Therctore this 19%. 
degrees I count from the Perpendicular A B of the Pain, and 
from the Center A draw the linc A G through them 3 Becaute 
from this line on the Plain all the hour lincs muſt be numbred, 
and not (as all along hitherto) from the Perpendicular of the 
Plain. Then | 


| 11a clock: ortill 15 , 10. 2 
turning the\ 10 / deg. of the Equa-\ 0.45 
Globe Eatt- \ 9\ tor paſs through \) 6.12{ counted from 
wards till 8 /the Mcridian 3 I” 15.425 Pthe Meridian. 
the Index \} 7\ find the Colure 26.11 
points to 6:)cut the Horizon} 4.0.30 

in 60. © 


And thele are the diftances of the Forenoon Hour lines:which 
diſtances 1 transfer by pricks to the Plain. But as in Prob. 9 1 
fought the diſtances trom the Perpendicular on tne Plain.ſo now 
in this Caſe (as was ſaid bcforc) I ſeck them from the Subſtyle, 
and through thcſe pricks I draw lines from the Center.as mi other 
Dyals, and theſe lines ſhall be the Forc-Noon Hour lines. 

To tind the Afternoon Hour diltances, 1 bring the Horizon- 
tal Place on the Globe again to the Meridian, and the Index of 
the Hour Circle to 12 and 
wroing the : I aclock, or till 15 deg. of the $6.4 
Globe Weſt- ( -þ Equator paſs through the Me. t _ counted from 
wards till the 3 { ridian,I find the Colure cut the } 68, 5 C the Metidian, 
Index points to 4 4 Horizon in 9$«- 37 


And theſe arc the diſtances of all the Afttcrnoon Hour lines ; 
which I alſo transfer. to the Plain, counting them trom the Sub- 
fyle, and draw lines from the Center A through the dittanccs 3 
ad theſe lines ſhall be the Afternoon Hour lincs. 

Then from the Subſtile I count the degrees and minutes of 
the Latitude of the Horizontal Place,viz.33 degrecs and through 
theſe degrees and minutesI draw the line A F trom the Center 
A for the Style : Then from the Style I let fall the Perpendicular 
E G upon the Subſiyle, ſo is there a Triangle made; which 
if it be erected perpendicularly upon the Subſtyle A G,the Style 
AF ſhall be parallel to the Axis of the World;and caſt a ſhadow * 


upon the Hour of the Day. 
3. It. 
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3. If your Plain be a Dire& Recliner, Seckin the Longitude 


of your Place the Complement to 90 of your plains Reclination, 
For there a Direct Recliner becomes an Horizontal Plain. 

4. If your Plain be a Declining Recliner : The Globe and 
Quadrant of Altitude Retified, Bring your Ha bitation on the 
Terreſtrial Globe to the Meridian.and the Quadrant of Altitude 
to the Declination.,as by the fecond Rule in this Probleme; and 
count upwards on the Quadrant of Altitude the Reclination.and 
there make a prick on the Globe by the fide of the Quadrant of 
Altitude, for at that prick on the Globe the Declining Recliner 
ſhall become an Horizontal Plain then examine the Latitudeof 
that prick as by Prob. 1 of the ſecond Book, and the difference 
of Longitude as by Prob. 9. of the third Book, and convert 
the difference of Longitude into Time,by allowing for every 15 
degrees 1 Hours Time, for every degree 4 minutes Time,and {o 
proportionably.ſo ſhall you know what Hours and minutes the 
Sun comes ſooner or later to the Meridian of your Habitation 
than to the Meridian of that Place where 1t becomes an Hori- 
zontal Plain 3 Sooner.if the Globe were turned Eaſtwards 3 but 
Later if it were turned Weſtwards. — 

Having thus found out where this Plain becomes Horizontal, 
make your Dyal to this Plain, as by the ſecond Rule in this 
Probleme: Find alfo the Style as is there directed. 

5. If your Plain be a Declining Incliner, the Globe and 
Quadrant of Altitude Reftitied, Bring the Colure to the Merid- 
an, and the Quadrant of Altitude to the degree of the Horizon 
oppolite to the degree of the Plains Declination, and count up- 
wards on the Quadrant of Altitude the degrees of Inclination, 
and make a prick there z For in the Antipodes of that prick 
(found as by Prob. 29. of the ſecond Book) that Declining In- 
cliner ſhall become an Horizontal Plain. Then find the Lati- 
tudeand difference of Longitude of this Antipodes,by the former 
Rule, and make a Dyal to that Plain, as by the fecond Rule n 
this Probleme. Find alſo the Style as therein is dire&ed. 
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FROBP. XY. : 


To make a Dyal oz the Ceeling of 4 Room, where the Di> 
re Beams of the Sun never come. 


Ind ſome convenient place in the Tranfiim of a Window 
to place a ſinall round picce of Looking-Glaſs, abont tlie 
bigneſs of a Groat,or lels, fo as it may lic exactly Horizon= 
tal: The point in the middle of this Glaſs we will mark A, 
and for diftindtions ſake(withMr. Palmer )call it Nodus. Through 
this Nodus you muſt draw a Meridian line on the Floor, Thus: 
Harg 2 plumb line in the Window cxa&ly over Nodus, 
and the ſhadow that the Plumb line cafts on the Floor juſt at 
Noon will be a Mcridian line 3 Or you-may tind a Mcridian 
line otherwiſe, as by the Prefizce. Having drawn the Meridian 
line on the Floor 3 tind a Meridian line on the Cecling , thus : 
Fold a Plumb line to thc Cecling, over that end of the Meri-: 
in Inc next the Windowslf the Plumbet hang not exactly on 
theMcridian line on the Floor,rxcmove your hand on the Ceeling 
one way or other, as you ſee cauſe till it do hang quictly juſt ovcr 
It, and at the point where the Plumb line touches the Cecling 
make a mark, as at B, that mark B ſhall be dirc&ly over the. 
Meridjan line on the Floor:then remove your Plumb line to the 
other end of the Meridian line on the Floor.and tind a point on 
the Ceeling direly over it,as you did the former point,as at C, 
and through theſe two points B and C on the Ceeling {train and 
trike a line blackt with Smal-Coal or any o:her Colour(as Car- 
—_ do) and that lineB C on the Cccling ſhall be a Meridian 
neas well as that on the Floor : Then examine the Altitude of 
the Equinodctial as by Prob. 6. of the ſecond Book you did thc 
Meridian Altitude of the Sun, and faſten a firing juſt onthe No- 
dus,and remove that itring in the Meridian line on the Ccelivg, 
til} it have the ſame Elevationin a Quadrant,that the EquinoCtt- 
2 hath in your Habitation, and through the point whcre the . 
liring touches the Meridian line in.theCeeling ſhall a line be drawn 
at right Angles with the Meridian, to repreſent the EquinoGtial 
line. Thus in ourLatitude the Elevation of the Equator bcing 384 
degrees I remove the ſtring faſtened to the Nodus forwardsor 
backwards inthe Meridian line of the Ceeling,till the Plumb line 
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ofa Quadrant when one of theides are applyed to the firing, fals 
upon 38 7 degrees:and then I find it touch theMeridian line at D 
in the Ceeling : therefore at D I make a mark, and through this 
mark ſtrike theline D E (as before I did the Meridian line) to 
cut the Meridian line at Right Angles : This line ſhall be the 
Equinoctial line. 

Then I place the Center of the Semi-Circle of Poſition upon 
Nodus.,and under-prop it ſo.that the flat ſide of it may lyParallel 
to the ſtring when it is ſtrained between the Nodus and the E- 
quino&ial, andalfo ſoas the firing may ly on the divition of the 
Semi-Circle marked o,whenit is held up to the Meridian line in 
the Cecling, Then removing the ſiring the ſpace of 15 degrees 
inthe Circle of Polition to the Eaſtwards,and extending it to the 
Equator on the Ceeling, where the ſtring touches the Equator 
there ſhall be a point through which the x aclock Hour-line 
ſhall be drawn : andRemoving the ftring yet 15 degrees further 
to the Eaſtwards in the Semi-Circle of Polition,and extending it 
alſo to the Equator,where it touches the Equator, there ſhall be 
a point through which the 2 a clock Hour-line ſhall be drawn. 
Renewing the ſtring yet 15 degrees further to the Eaſtwards in 
the Semi-Circle of Polition, and extending it to the Equator, 
there ſhall be a point through which the 3 a clock Hour line 
ſhall be drawn : The like for all the other After-Noon Hour 
lines; ſooft as the ſtring is removed through 15 degrees on the 
Semi-Circle of Potition, ſo oft ſhall it point out the After-Noon 
diltances in the Meridian line on the Cecling. 

The ſcituation of the Scmi-Circle of Poſition cannot conveni- 


ently be ſhewnin this Figure, unleſs it be drawn by the Rules of 


Perſpective 3 ncither if 1t were would it ſuit with the other de- 
monttrations, except they were drawn by the fame Rules allo; 
which todo would be hard for young Learners to underſtand : 
Therefore I have left-out the Semi-Circle of Poſition in this Fi- 
gure,and retcr you. for a demonſtration thereof to the {ixth Pro- 
blem 3 Foreven as the lines drawn through every 15 degrees 
of the Semi-Circle there denote in a Contingent line the di- 
ſtance of any Hour line trom the-Meridian line, even fo a line 
crawnthrough every 15 degrees of the Semi-Circle of Potition 
potited (as atorcfaid) point out in the EquineGtial line on the 
Ceeling the diſtance ot each reſpective Hour line from the Me- 
ridian line. 

Having 
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| Having thus found out the points in the Equator through ws 


fore not convenient tor this purpoſe ; ſo that for drawing the 
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which the after noon Hour-lines are to be drawn, I may tind 
the fore-noon Hour diſtances alſo the ſame way, viz. by bring- 
ing the ſtring to the ſeveral 15 degrees on the Welt {ide the Se- 
mi-Circle of poſition 3 or elſe I need only meaſure the diſtances of 
cach Hour diſtance found in the Equator from the Meridian line 
on the Ceeling 3 for the ſame number of Hours from 12 have the 
fame diſtance in the Equinodctial line on the other {ide the Meri- 
dian both before and after noon : The x 1 a clock Hour diftance is 
the fame from the Meridian line with the 1 a clock diltance on 
the other ſide the Meridian,the 10 a clock diſtance,the ſame with 
the 2 a clock diſtance, the 9 with the 3, &c. And thus the di- 
ſtances of all the Hour lines are found out on the Equator. 
Now if the Center of this Dyal lay within doors,you might 
draw lines from the Center through theſe pricks in the Equator, 
and thoſe lines ſhould be the Hour lines, as in other Dyals : But 
the Center of this Dyal lies without doors in the Air.and there- 
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dircly to behold the North,and the other to behold the South : 


Hour lines you muſt conſider what angle every Hour line in an 

Horizontal Dyal makes with the Meridian 3 thatis, at what di- 
fiance in degrees and minutes the Hour lines of an Horizontal 
Dyal cut the Meridianzwhich you may examine as by Prob.3.for 
an Angle equal to the Complement of the ſame Angle,muſt each 
reſpective Hour line with the Equator on the Ceeling have. 

Thus upon the point markt for each Hour dittance in the F. 

quinoctial line on the Ceeling,l deſcribe the Arches I, II, 111, 
Iv, as in the Figure, and hnding the diſtance from the Meridi. 
an of the Hour lines of an Horizontal Dyal to be according tg 
the third Probleme. Thus 


I 11-40 JG Com- 78.20 
Thee * Ya clock Hour-lined £47 5 plement to 65445 
38.14 90 is 51.50 
4 53-36 36.24 
I meaſurein a Quadrant of the ſame Radius with thoſe arches al- 
ready drawn from the Equinoctial line 
Xo I 78.20 
for thee ? Fa clock Hour ©5:45 
3 51.56 


4 6.24 
and transfer theſe diſtances Þ the Arches drawn on theCecling; 
For then ſiraight lines drawn through the mark in the Arch,and 
through the mark in the Equator,and prolonged both waics toa 
convenient length,ſhall be the ſeveral Hour lines(aforeſaid;)And 
when the Snn ſhines upon the Glaſs at Nodus,its Beams ſhall re- 
flect upon the Hour of the Day. 


PROB. XVI. 


To make a Dyal upox 4 ſolid Ball or Globe, that ſhall ſhew 
the Hour of the Day without a Gnomon. 


T oc Equinoctial of this Globe, or (which is all one) the 

middle line muit be divided into 24 equal parts,and mark- 
&d with 1, 2, 3, 4,@ec, to 12 and then beginning again with 
1,2,3,@c. to 12.Then if you Elevate one ot the Poles ſo many 
deg. above an Horizontal line as the Pole of the World is Eleva- 
tcd above theHorizon in your Habitation,and place one of the 12 


when 
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when the Sun ſhines 
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on it, the Globe 


will be divided into 


two halfs, the one 
enlightned with the 
Sun-ſhine,and the o- 
ther ſhadowed : and 
where the enlight- 
ned half is parted 
from the ſhadowed 
half, there you ſhall 
hind in the Equi- 
noctial the Hour of 
the Dayzand that on 
two places on the 
Ball ; becauſe the E- 
quinoCtial is cut in 
two oppoſite points 
by the light of the 
Sun. 

A Dyal of this 
fort was made by 
Mr. 7oha Leek, and 
ſet up on a Compo- 
lite Columne at Lea- 


dex Hall Corner in 


London, in the Ma- 
joralty of Sr. John 
Dethick, Knight. 
The Figure whereof 
I have inſerted, be- 
cauſe it is a pretty 
piece of Ingenuity, 
and may perhaps 
ſtand ſome Lover of 


Art in ſtead either 


for Imitation,or help Z PE 


of Invention. 
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PROB, XVII. 


To make a Dyal upon a Glaſs Glibe, whoſe 4xi ſhall caſt a 
» ſhadow upon the Hour of the Day. 


E Irſtdivide the Equinodtial of your Globe into 24. cqual parts; 
and having a Scmi-Circle cut out of ſome Braſs plate, or 
thin wood, to the ſame Diameter your Globe is of, or a very 
little wider : Apply this Semi-Circle to the Globe,ſo as the up- 
per edye of each cnd of the Semi-circle may touch the Poles of 
the Globe,and the middle of the Semi-circle may at the fame 
edpe cut through ſome diviſion made in the Equinoctial:for then 
a line drawn by the edge of the Semi-circle thus poſited ſhall be 
a Mcridian line: The fame way you muſt draw Meridian lines 
through every diviſion of the Equinoctial.and ſet figures to them, 
beginning with 1,2, 3,4, &c. to 12, and then beginning again 
with 1,2, 3, 4, ©-»to 12 again. This Globe being made of 
Glaf,and having an Axis of wyer palling through it trom Pole 
to Pole, will bean Horizontal Dyalall the World over.if its Axis 
be ſet Parallel to the Axis of the World in the ſame Place 3 and 
one of the Meridians marked 12 be ſet {o as it may dire&ly be- 
hold the North point in heaven,and the other the South point in 
Heaven,for then the Axis of the Globe ſhall caſt a ſhadow upon 
the Hour of the Day. | 

And it you divide the upper halfof the Glaſs Globe from the 
under half, yhenthcAxis ſtands Parallel tothe Axis of theWorld, 
by a Circle drawn round about the Globe, that Circle ſhall re- 
preſent the Horizon: and the Meridian lines drawn on the Globe 
thall be the Hour lines, and have in the Horizomal Circle the 
fame diftance from the 12 a clock line that the ſame reſpective 
Hour line was found to have.as by Prob. 3.of this Book. 

But becauſe the ſhadow of this Axis will not be diſcerned 
through the Glaſs Body, therefore you may with water and 
white Lead ground together lay a Ground on the Inſide of the 
under half of the Glaſs to the Horizontal Circle (as Looking- 

laſs makers do their Looking Glaflſes with Tintoil) for then 
the ſhadow will appear.. | 

Such a Glaſs Globe Dyal had Robert Titchhorx , once Lord 
Mayor of London ſtanding in his Garden,fupported by Atlas. 

The End of theFift Book The 
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Shewing the PraGiical Uſe of the 
GLOBES. 
Applying them to the Solution of 


Spherical Triangles. 
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PRAFACE 


T E Solution of Spherical Triangles to know the 
length of its Sides, and the width of its Angles, 
Theſe have already by many learned eMen Tout 
_ to be performed by a Canon of Sines azd Tangents; 
and alſo by many Inſtruments, ſome ſerving as Tables of Sines 
and Tangents, ſuch as are the Seftors, Scales, the Spiral 
line,@*c. Azd others ſerving to repreſent the Globe : ſuch 
& bethe Mathematical Jewel, Aſtrolabuum Catholicum, 
and ſeveral other Proje#ions of the Sphear. But none 
hath as yet taught the Solution of Spherical Triangles by 
the Globe it ſelf”; though it be the moſt natural, and moſt 
demonſtratiue way of all,azd indeed ought firſt to be learnt 
before the Learner enters upon any other way. 

To this Authors of Trigonometry agree, for the moſt of 
them in their Books giveGantion that the Learner be already 


ſuffectently- 
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ſufficiently grounded in the Principles of the Globe : For 
thoſe Lines or Circles which either in Tablesor other In(tru- 
ments you force your Imagination to concetve,repreſents your 
Line or Circle 2 queſtion,thoſe Lines and Circles (l fay) 
you have Aftually and Naturally deſcribed on the Globe, 
ard therefore may at a ſingle Operation,or perhaps only by a 
ſudden inſpeition,havean Anſwer axnexed, according as the 
nature of your 2 ueſtion ſhall require:and that more Copiouſly 
than by Tables of Sines and Tangents : For therein you 
find but one Queſtion at once reſolved : but by the Globe vou 
have alwaies two reſolved together, 


Of the Parts and Kindes of Spherical Triangles. 
THEOREMS. 


T. LL Spherical Triangles are made of fix parts ; Three 

Sides and three Angles. The tides are joyned toge- 
ther at the Angles, and meaſured by degrees of a Great Circle 
from one end to the other. The Angles are the diſtance 


| of the two joyned fides : and they are alſo meaſured by an 


Arch of a Circle,deſcribed on the Angular point. Ifany three of 
theſe parts be known.,the reſt may be tound. 

2. All Spherical Triangles are either Right Angled or Ob- 
lique Angled. A Right Angle contains 90 degrees: An Ob- 
lique Angle either more, or leſs. 

3» Ita Spherical Triangle have one or more Right Anglcs:it 
is called -a Right Angled Spherical Triangle. But it it have no 
Right Anglcit is called an Oblique Angled Spherical Triangle. 

4. If an-Oblique Spherical Triangle have one Angle greater 
than a Right Angle,it is called an Obtuſe Angled Spherical Tri- 
angle. But if it have no Angle greater, it is- called an Acute 
Angled Spherical Triangle, 

5. In Right Angled Triangles the fides including the Right 
Angle are called Legs ; And the lide oppolite to the Right A: i 


. 


NOTE. 


gle is called Hypothenuſa, Thus the hides C 
A Band A Cin the following Triangle are 
called Legszand the fide B C is called Hy- 
pothenuſa. 

6. In a right angled Spherical Triangle |____ 
one of the Legs are called Baſe 3 the other A B 
Perpendicular : Thus the Leg B A is Baſe: and the Leg CA 
Perpendicular. But the terms may be varied: for the Baſe 
may be made Perpendicular, and the Perpendicular Baſe. Alfo 


— 


. Oneof the adjacent angles is called the Angle at the Baſe 3 the 


other the angle at the Perpendicular: Thus the angle B 1s cal- 


led the Angle at the Baſe: The Angle C the Angle at the Per- 


pendicular. | 
PROB. | 


The Legs of 4 Right Angled Spherical Triangle given, 
70 find the Hypothenuſa, and the two other Angles. 


Te E Baſcof a right angled Spherical Triangle ſhall in this 
following Treatiſe be always placed on a Meridian, the 
Perpendicular on the Equator, the Hypothenuſa on the Qua- 
drant of Altitude, and the angle at the Baſeſhall be meaſured in 
anarch of the Horizon. | 
Elcvate the Equinodtial into the Zenith, ſo ſhall the Poles of 
the Globe lic in the North and South points of the Horizon. 

Then count from the EquinoGtial onthe fixft Meridian,if you 
uſe the Terretirial Globe 3 or on the Vernal Colure, it you uſe 
the Ceeleftial, becauſe they are divided from the EquinoCtial 
cither way into 90 degrees 3 and becauſe from thence the de- 
grecs of the EquinoCtial arc begun to be numbred : Count ( I 
{ay) fromthe Equinoctial the number of degrees the Baſe con- 
tains and there make a prick : Then count in the EquinoGtial 
trom the fir(t Meridian the number of degrees the Perpendicular 
contains, and make there a ſecond prick : Bring that ſecond 
prick to the brazen Mcridian,fo ſhall the fir ſt Meridian be fcpa- 
rated trom the brazen Meridian by the quantity of an arch equal 
co the meaſure of the Perpendicular : Then having the Qua- 
drantof Altitude ſcrewed in the Zenith, tura it about till the 
lide of it cut the prick made in the tixti Meridian 3 {6 ſhall the 
| Triangle 
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Triangle berepreſented on the Globe. The Baſeſhall ly on the 
firſt Meridian between the Equinodtial and the Quadrant of Al- 
titude, the Perpendicular in the Equinoctial between the firſt 
Meridian and the Braſen Meridianz and the Hypothenuſfa on the 
Quadrant of Altitude between the Zenith and the firſt Meridianz 
and the number of degrees between each of theſe reſpective Ar- 
ches ſhall be the meaſure of each reſpeQive Side.For the Anglesz 
The Right Angle is known to be go degrees, by the ſecond The- 
orem in the Preface. The meaſure of the Angle at the Perpendi- 
cular is numbred between the Eaft point inthe Horizon, and the 
graduated edge of the Quadrant of Altitude: But to tind the 
Angle at the Baſe you mult turn the Triangle, making the Per- 
pendicular Baſe, and the Baſe Perpendicular. 


Examp:e. 
Having the two Legs given A B 79 degrees 15 minutes, and 
C A 23 degrees 8 minutes,I would ind the meaſure of the Hy- 
pothenuſa C B, and the Angles B, C. 
The Equinoctial Elevated as before, I make A B Baſe, and C 
A Perpendicular, counting in the firſt Meridian from the Equi- 
noCtial 79 degrees 15 minutes,and there I make a-prick : Then I 
number in the Equinodtial from the tirſt Meridian 23 degrees 
8 minutes the length of the Perpendicular, and there I make a 
ſecond prick: This prick I bring to the Brazen Meridian, fo is 
the firſt Meri- 


dian ſeparated C B 
from the Bra- —_ ER”. 
zen Meridian wn 

þ many de- > "AY 


grees and mi- nt 

ntesas is the = 

lngth of the : 

Perpendicular C A: Then I ſcrew the Quadrant of Altitude to 

the Zenith, viz. direly over the EquinoGtial , and move it a- 

bout till the edge of it touch the prick made inthe tirſt Meridi- 

an : So is the Triangle made on the Globe : And thenumber of 

degrees and minutes of the Quadrant of Altitude comprehend- 

alemccs the firſt Meridian and the Zenith is the meaſure of 

the HypothenufaCB 3 which in this Example is 80 degrees 

$ minutes ; The number of degrees in the Horizon c_ 
endc 
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hended between the Equinodial and the Quadrant of Altitude 


is the meaſure of the Angle C,85 degrees,44 minutes: the Augle 
A is a Right Angle.go degrees:And to find the AngleB turn the 
Triangle ( all but the Letters;) Thus as before A C was Baſe, fo 
now I make B A Baſe 3 and as before AB was Perpendicular.fo 
now C A ſhall be Perpendicular : fois your Triaugle turncd. 
Now. as before I counted 79 degrees 
15 minutes from the Equinodtial on the tO 
hrit Mcridian, which was the length of 
that Baſe, fo now I count 23 degrees 8 
minutes on the firft Meridian which is 
the length of this Baſe, and there (as be- 
fore) I make a prick, and as before I 
counted 23 degrees 8 minutes on the E- 
quinoctial from the tirſt Mcridian,which 
was the length of that Perpendicular 3 
ſo now I count 79 degrees 15 min.on the 
Equinoctial, which is the length of this 
Perpendicular z and there I make a prick 
on the EquinoCtial : Then I bring this 
prick(as before )to the brazenMeridian.ſo - 
fnall the firſt Meridian be diftant (as be= |<" $55. 
fore) from the brazen Meridian fo many & 
deg. and min.as is the length of this Per- 
pendicular, 2743.79.15. Then having the Quadrant of Altitude 
{crewed to the Zenith,I turn it about till the edge of it touch the 
prick made in the firſt Meridian at 23. 8. diſtant from the Equi- 
noctial;{o is the Triangle turged: And ſo ſhaltthe arch of the Ho- 
rizon comprehended between the EquinoGial & the Quadrant of 
Altitude be the meaſure of the Angle BC.23.30. you alſo ſce the 
meaſure of the Hypothenuſa B $0. 8. on the Cyadrant of Alti- 
tude, counted between the Zenith and the tirft Meridian. 


PROB. II. 
A Leg and the Hypothenuſa giver, to find the Reſt, 


Xample. The Leg given fhall b2 C A in the former Trian- 
le 23 degrees 8 minutes, The Hypothenuſa C B 80 de- 
Tees F minutes. The Equinodtial and Quadrant of Altitude 


eQihed, as by the laſt Probleme 3 Number the Leg C A 23 
| degrees 


Es. ce. Re I Tr 
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degrees 8 minutes on the EquinoQtial from the firſt Meridian , 
and there make a prick 3 Bring this prick to the Brazen Meri- 
dian 3 Then number on the Quadrant of Altitude the Hypothe- 
nuſa B C 8o degrees $ minutes from the Zenith towards the 
Horizon, and make there on the edge of the Quadrant of Alti- 
tude another prick: Then turn the Quadrant of Altitude about 
till the prick made on the edge of it touch the firſt Meridian, fo 
ſhall the Triangle be made: The arch of the Equinoctial com- 
preheuded between the firſt Meridian and. the Brazen Meridian 
ſhall repreſent A C the Perpendicular z the arch of the Quadrant 
of Altirude comprehended between the Zenith and the firſt Me- 
ridian, ſhall repreſent B C the Hypothenuſaz and the arch of the 
hrft Meridian comprehended between the EquinoQtial aud the 
Quadrant of Altitude ſhall repreſent B A the Baſe, which was 
one Leg -{ought,and is (as you will find} 79 degrees 15 minutes: 
The Angle C you will tind in the Horizon $55 degrees 44 mi» 


mts: The Angle A is the Right Anglc go degrees : And to 


tind the AngleB you muſt turn the Triangle, as you were dire- 
&ed in the tormer Probleme. 


PROB. II). 
The Hypothenuſa axd an Angle givey, tofind the Reſt. 


T He Hypothenuſa given ſhall be BC of the Triangle in Prob. 
1.80 degrees 8 minutes. The Angle given ſhall be C, 85 
degrees 44 minutes: The Globe and Quadrant of Altitude Re- 
ited as by Prob. 1. count the given Angle 85 degrees 44 mi- 
nates on the Horizon from the EquinoGdtial, and there place the 
Quadrant of Alcitude : Then turn about the Globe till the firft 


Meridian touch 80 degrees 8 minutes of the Quadrant of Alti- 


tude counted fromthe Zenith downwards, ſo ſhall the Triangle 
be made on the Globe: The Arch of the Equator comprehend- 
ed between the firſt Meridian and the Brazen Meridian ſhall 
ſhew the length of the Perpendicular CA 23 degrees 8 minutes; 
the Arch of the firſt Meridian comprehended between the Equi- 
noctial and the Quadrant of Altitude ſhall ſhew the length of the 
Baſe AB 79 degrees 15 minutes 3 the Right Angle madeat the 
Interfection of the Braſen Meridian at the EquinoGtial is 90 de- 
grees: and to find the meaſure of the Angle B you muſt turn the 
Triangle, as you were directed Prob. 1, 

Bb 2 PROB, 
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| PROB. IV. 
A Leg aud Angle adjoyning given, to find the Reſt. 
N the Triangle of Prob. 1. the Leg given ſhall be C A 23. de- 
grees & minutes, the Angle adjoyning ſhall be C 35 degrees 
44 minutes: The Globe and Quadrant ot Altitude Rectihed as by 
Prob. 1. I turn about the Globe till the firſt Meridian be dittant 
-from the Brazen Meridian < 3 degrees 8 minutes, the length. of 
the Leg CA: ThenTIcountin the Horizon from the Equinocti- 
al 85 degrees 44 minutes, the meaſure of the Angle Cz1o is the 
Triangle made on the Globe. The arch of the tirſt Meridian 
comprchended between the Quadrant of Altitude and the E- 
quinoGial ſhall ſnew the length of the Baſe A B 79 degrees 15 
minutes The arch of the Quadrant of Altitude comprehended 
between the Zenith and the firſt Meridian ſhall ſhew the length 
of the Hypothenuſa C B 80 degrees 8 minutes 3 The Right 
Angle made at the Interſection of the Equinoctial and the Rra- 
ſen Meridian is 90 degrees: And to-tind the meaſure of the 
_ B,you muſi turn the Triangle, as you were directed 
rob. I, F 


PROB. V. 
4 Leg and the Angle oppoſite given, to find the Reſt. 


N the Triangle of Prob.1. the Leg given ſhall be A B 79 de- 
& grecs 15. minutes, the Angle oppolite ſhall be C 8&5 degrees 
44 minutes, The Globe and Quadrant of Altitude ReCtihed, as 
by Prob.1. I bring the Quadrant of Altitude to 85 degrees 15 
minutes of the Horizon, the meaſure of the Angle C: Then I 
turn the Globe till79 degrees 15 minutes of the firſt Meridian 


(which is the meaſureot the Leg A B ) touch the Quadrant of 


Altitude, ſo is the Triangle made on the Globe. The arch of 
the Equinoctial comprehended between the firſt Meridian and 
the Brazen Meridian ſhews the length of the Leg CA 23 de- 
grees 8 minutes 3 the arch of the Qyadrant of Altitude compre- 
hended between the Zenith and the tirſt Meridian, ſhall ſhew the 
length of the Hypothenuſa CB 8o degrees 8 minutes: TheRight 
Angle made at the Interſection of the EquinoGtial and the Braſen 
Meridian is go degrees: And to find the meaſure of the Angle B, 


you mult turn the Triangle, as you were directed in Prob. 1. 
PROB. 
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FROM VL 
The Angles giver to find the Sides. 


N this Cafe you muſt turn the Angles into Sides, making an 
j Oblique Triangle on the Globe, whoſe Sides ſhall be equal 
to the given Angles: ſo ſhall the Angles of this Triangle tound, 
be the meaſure of the Sides required. 


| Example, 

In the Triangle of Prob. 1. The Angle A is.90 degrees, the 
Angle B 23 degrees 3o minutes, the Angle C 85 degrees 44. 
minutes : The Globe and Quadrant of Altitude Rectitied as by 
Prob. 1. I ſet the Right Angle A 90 degrees on the Brazen Me- 
ridian between the Pole and the Equinoctialz For the Angle B.I 
number downwards on the Quadrant of Altitude 23 degrees 
30 minutes, which ſhall be the {ide repreſenting that Angle: for 
the Sage C I number on the. firſt Meridian from the Pole to-- 
wards the Equinodctial 85 degrees 44 minutes, which ſhall be the 
lide repreſenting that Angle : Then I turn the Globe and Qua- 
drant of Altitude till I can joyn the 23 degrees 3o minutes 
counted before on the Quadrant of Altitude and this 85 degrees 
44 minutes counted in the firſt Meridian together 3 So is a. T ri- 
angle. made on the Globe. whole {ides being. cqual to the angles 
given, ſhall have its angles equal to the fides required : Thus the 
ach of the Equinoctial contained between the tirlt Meridianand 
the brazen Meridian ſhall be found 23. 8. the meaſure of the ide 
A C: the arch of the Horizon between the neareſt Pole and the 
Quadrant of Altitude ſhall be found 7 9.15.the meaſure of the {ide 
BA.: And to tind the Hypothenuſa BC,you have now Data's e- 
nough, either to tind it as by ſome of the former Problemes 3 or 
elle you may find it by turning the Triangle 3 asby Prob. 1. 

Theſe Caſes of Right Angled Spherical Triangles may be 
wrought otherwayes by the Globe,jt you altcr its polition, ma- 
king the North or South pcints of the Horizon Zenith or elſe. 
the Poles of the World,or the Poles of the Ecliptickzand uſe the 
Circle of Poſition inſtead of the tirſt Meridian or Circles of Lan- 
gitude. But theſe Inſtructions together with a little practice are 
(I judge) ſufficient : Therefore I ſhall refer Varieties to. the ftu-- 
dies of the induſtrious Studient. - 
O 
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Of Oblique Triangles. 
PROB. VII. 
The three Siacs given, to find the Angles. 


Levate the Pole of the Globe above the Horizon to the com- 

-. plement of one of the given ides.and (crew the Quadrant of 
Altitude in the Zenith, {© Fan that given ſide be comprehenided 
between the Pole and the Quadrant of Altitude; Then count 
from the Pole upon the firſt Meridian the meaſure of the {econd 
11de,aud there make a prick : Count alſo from the Zenith upon 
the Quadrant of Altitude downwards the mcaſare of the third 


fide, and make there on the edge of the Quadrant of Altitude a- 


nother prick; Then turn the Globe and Quadrant of Altitude 
till you can joyn theſe two pricks together,{o ſhall your Triangle 
be made on the Globe: And then te number of degrees of the 
EquinoGtial comprehended between the firft Meridian and the 
brazen Meridian ſhall be the meaſure of the Angle at the Pole: 
The arch of the Horizoncontained between the Quadrant of Al- 
titude and the interſetionof the brazen Meridian with the Hort- 
zon on the {ide the Pole is clevated,(hall be the meaſure of the {c+ 
cond Angle.For finding the third,turn the Triangle,as by Prob.1. 


Example. 


In the Triangle A B C annexed, The fide AB contains 38 
degrees 30 minutes, the tide BC 25 degrees, and the fide AC 
60 degrees 3 I would meaſure 
theſe Angles 3 I place one of 
theſe tides upon the Meridian, 
viz, AB 38.30.The Comple- 
ment of 38.30.is 51 de.zo m. 
Therefore I elevate the Pole A 
5 1430s above the Horizon, {o 
ſhall the Zenith be diſtant from the Pole 38. 3o. here 1 ſcrew the 
Quadrant of Altitude and count downwards on it the meaſureof 
thelideB C 25 deg-and there I make a prick: then from = Pole 

count 
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I count on the tirft Meridian 60 deg..the meaſure of the fide A C, 
and there I make another prick: Then I turn the Globe and Qua- 


drant of Altitude backwards or forwards till theſe two pricks- 


are joyned together 3 ſo ſhall the Triangle AB C be made on the 
Globe: The arch of the brazen Meridian comprehended between 


the Pole and Zenith ſhall repreſent the tide A B 3 the arch of the 


Quadrant of Altitude comprehended between the hirſt Meridian 
and the brazen Meridian ſhall repreſent the tide B C: and the arch 
of the firſt Meridian comprehended between the Fole and the 
Quadrant of Altitude ſhall repreſent the fide A Cz The Pole ſhall 
repreſent the angle A, the Zenith the angle B, and the interſc&i- 
on of the firſt Meridian with the Quadrant of Altitutfe ſhall re- 
preſent the Angle C.. The angle at the Pole is meaſured in the 
Equator 3 for the degrees comprehended between the tirſt Meri- 
dian and the brazen Mcridian being 17 deg. 15 min. ſhews 17 de- 
grees I5 minutes to be the meaſure of the angle A: Theangle 
at the Zenith is meaſured in the Horizon 3 for the degrees com- 
prehended betwcen the Interſection of the Brazen Meridian with 
the Horizon on that tide the Pole is Elevated being 142 degrees 
42 minutes, ſhews that 142 degrees 42 minutes is the meaſure 
of the angle B. Thus two Angles are tound ; the third is want- 
ing: which I find thus: 
; Iturn the Triangle, placing either A or C in the Zenith. Ex- 
ample. 1 place A at the Zenith, which before was at the Pole ; 
© ſhall C be at the Tole.and B at the Interſection of the hrft Me- 
tidian and the Quadrant of Altitude, and the tide A C ſhall be 
comprehended between the Pole and Zenith : The fide A C con- 
teins 60 degrees 3 its Complement to 90O 15 3o degrees there- 
fore I Elevate the Pole of the Globe 3o degrees above the Ho- 
ron 3 ſo ſhall 60 degrees be in the Zenith 3 theretore to 60 de- 
grees I ſcrew the Quadrant of Altitude and count on it down- 
wards the meaſure of the other fide next the Zenith, viz. 38 
degrees 3O minutes 3 and there I make a prick: Then from the 
Pole on the firſt Meridian I count the meaſure of the laſt fide,viz. 
25 degrees, and there I make another prick: Then I turn the 
Globe and Quadrant of Altitude (as betore) till thele two pricks 
yn; fois the Triangle altered on the Globe : For the Arch 
of the Brazen Meridian comprehended between the Pole and 
Zenith which before was 38 degrees 3o minutes is now 60 de- 
grees 3 the arch of the Quadrant of Altitude comprehended be- 
tween 


GE ae 


ah > ted a eee Ve 4 - 


192 


'A Tuto? to Aftronomte and Geographte. Book VI, 


A 


tween the firſt Meridian and the Brazen Meridian, which before 
was 25 degrees, is now 38 degrees 30 minutes and the arch of 
the firltt Meridian comprehended between the Quadrant of Al- 
titudeand the Pole, which before was 60 degrees is now 25 de- 
grees. Thus the angle C being now at the Pole , its meaſure 


11s found in the EquinoGtial,viz.the arch comprehended between 


the firſt Meridianand the Braſen Meridian which is 25 degrees 
24 minute$ and the meaſure of the angle A which is now in 
the Zenith: having its lides the one an arch of the Brazen Me- 
ridian, the other an Azimuth ( or which 1s all one ) an arch of 
the Quadrant of Altitude. is meaſured in the Horizon, as all A- 
zimuthsar@ and found 17 degrees 15 minutes, as before. 


PROB. VIII. 


Two Sides 4nd the Angle contained between them given, to 
find the Reſt + 


Xample,In the former Triangle I have given the ſides AB, 

38 deg.z0 min.AC,60 deg.and the angle A 17 dey. 15 min; 
I Eleyate the Pole of the Globe to the Complement of one of 
the given lides3 ſuppoſe the fide AB,which being 38 deg, 30m. 
its complement to.90 deg. is 51 deg. 3o min.ſo ſhall the Zenith 
be diſtant from the Pole 38 deg. 30 min. the meaſure of the ide 
AB: Theother ſide is 60 deg, this 60 deg, I count from the Pole 
in the firſt Meridian,and there I make a prick: The angle given 
is 17 deg. 15min. this I count in the Equinoctial from the firſt 
Meridian,and this degree and minute in the Equinoctial I bri 
to the brazen Meridian, fo ſhall the firſt Meridian be ſeparate 
from the brazen Meridian 17 deg-15 min.ThenlT ſcrew theQua- 
drant ofAltitude to the Zenith,and bring the fide of it to the prick 
made inthe firit Meridian : ſo ſhall the Triangle be made on the 
Globe. Then to find the unknownlide BC, I count the number of 
deg.on the Quadrant of Altitude contained between the Zenith 
and the ftirſtMeridian,&tind 25 which is the meaſure of the fide 
BC: To tind the meaſure of the angle B, I count the number of 
degrees contained between the interſeion of the Meridian with 
the Horizon on that fide the Pole is elevated and the Quadrant 
of Altitude , and tind 142 deg. 42 min. which is the meaſure of 
the angle B ; And to tind the angle C, I turn the Triangle, as in 
Prob.7, | PROB. 
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PROB. IK. 


Two Sides and an Angle oppoſite to one of them given., to 
find the Reſt. 


Xample. In the Triangle in Prob. 7. the Sides given are 
AB 38 degrees 3o minutes, and A C 60 degrees : The 
Angle given oppolite toACis B 142 degrees 42 minutes: I e- 
levate the Pole to the Complement of one of the given tides 
ſuppoſe A B,which being 38 degrees 3o minutes, its Comple- 
ment to 90 degrees is 51 degrecs 30 minutes 3 ſo is the Zenith 
diſtant from the Pole 38 degrees 30 minutes: To this 38 degrees 
30 minutes I ſcrew the Quadrant of Altitude, and count in the 
Horizon from the Interſe&ion of the Meridian with the Hori- 
z0n on that {ide the Pole is Elevated the meaſure of the given 
angle B,viz.142 degrees 42 minutes, and to this number of de- 
grecs and minutes of the Horizon I bring the edge of the Qya- 
drant of Altitude, then I count in the firſt Meridian from the 
Pole the meaſure of the fide A C 60 degrees and there I make 
a prick and turn about the Globe till that prick come to the 
edge of the Quadrant of Altitude, fo is the Triangle made on 
the Globe : the degrees of the Quadrant of Altitude comprehends 
ed between the firſt Meridian and the Zenith being 25 degrees, - 
is the meaſure of the fide BC: The degrees of the Equinoctial 
comprehended between the firft Meridian and the brafen Meri- 
dian being 17 degrecs 15 minutes, is the meature ot the Angle 
A: and tor tinding the meaſure of the Angle C,I turn the Trt- 
angle, as in Prob. 7. 


PROB. X. 


Two Angles and the Side comprehended between them gi- 
ven, to find the Reſt. 


Xample. In the Triangle of Prob. 7. the Angles given are 

A 17 degrees 15 minutes, and B 142 degrees 42 minutes, 

the fide con:prehended between them is A B 38 degrees 30 
minutes ; I <lcvate the Pole to the complement of the tide A B, 
which being 3$ degrees 30 minutes, its complement to 90 de- 
Cc grees 
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grees is 51 degrees 30 minutes, ſo is the Zenith diſtant from the 
Pole 38 degrees 39 minutes 3 to this 35 degrees 30 minutes I 
{crew the Quadrant of Altitude,and count in the Horizon from 
the InterſeQion of the Meridian with the Horizon on that tide 
the Pole is elevated the meaſure of the given angle B, 12.142 
degrees 42 minutes, and to this numher of degrees and minutes 
of the Horizon I bring the edge of the Quadrant of Altitude; 
then I turn about the Globe till the firſt Meridian is diftant trom 
the braſen Meridian 17 degrees 15 minutes of the Equinocti1l 
which is the meaſure of the other given angle 3 So ſhall the Tri- 
angle be made on the Globe: and the arch of the Quadrant of 
Altitude comprehended between the firſt Meridian and the Ze- 
nith ſhall be the Meaſure of the lide B C 25 degrees, and the 
arch of the firſt Meridian comprchended betwezn the Pole and 
its Interſection with the Quadrant of Altitude ſhall be the mea- 
fare of the tide AC 60 degrees. The mcaſure of the angle C 
is found by turning the Triangle, as in Prob.7. 


PROB. X!. 


Two Angles and a Side oppoſite to one of them given, to find 
the Reſt. 


OS Inthe Triangle of Prob.7. the angles given arc A 
Et 17 degrees 15 minutes, and B 142 degrecs 42 minutes , 
the {ide given is BC 25 degrees being the tide oppolite to the 
angle A the angle A is made at the Pole of the Globe, and mea- 
{urcd in the Equator: Therefore 1 ſeparate the hirſt Meridian 
trom the braſea Meridian 17 degrees 15 minutes, fo doth the 
Pole repreſent the angle A 3 the angle B is made at the Zenith, 
and mzaſared in the Horizon 3 therefore I count in the Horizon 
I 42 degrees 42 minutes,and there I make a prick, to this prick 
I bring the edge of the lower cn4 of the Quadrant of Altitude, 
(not minding to what degrees of the Meridian the upper end of 
it is placed) ThenT count from the upper end of the Quadrant of 
Altitude 25 degrees downwards,the meaſure of the fide B C, and 
there I make a prick, and keeping the lower end of the Quadrant 
of Altitude to the prick made in the Horizon, ſlide the upper end 
of it forwards or backwards till the prick on the Quadrant of 


Altitude come to the firſt Meridian,ſo ſhall the Triangle be made 
on 
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on the Globe : Then the arch of the brazen Meridian compre- 
hended between the Pole and the upper cnd of the Quadrant of 
Altitude ſhall be the mcaſure of the tide AB 38 degrees 3o mi- 
nutes and thc arch of the firſt Meridian comprehendcd between 

the prick on the Quadrant of Altitudcand the Pole ſhall be the 

meaſure of the tide A C 60depgrces 3 But the angle C you mutt 

tind by turning the Triangle 3 as in Prob. 7. 

In the working this Probleme 1 would have placcd the given 
fideB C 25 degrees upon the braſen Mcridian between the Pole 
and Zcnithz but then the angle B ( being ſo Obtuſe ) would 
have had that fide which wouldbe interſected by theQuadrant of 
Altitade,(viz. the tirft Meridian) under the Horizon, which the 
Quadrant of Altitude cannot reach. 


PROB. XII. 
Three Avgles given, to find the Sides. 


] His Triangle is taught to be reſolved by Mr. Palmer on the 
Planiffhear , Book 3. Chap. 19. 

It is tobc known(faith he) That it you go tothe Poles of the 
three great Circles whereot your Triangle is made, theſe Poles 
ſhall bc the angular points of a ſccond Triangle 3 and the two 
leſſer tides of this ſecond Triangle (hall be cqual to the two lefler 
anglcs of your firſt Triangle: the greateſt fide of the ſecond Tri- 
angle ſhall be the ſupplement of the greatcit angle of the firſt 
Triangle (that is,ſhall haveas many degrees and minutcs as the 
prcatctt argle of the firſt Triang]e wantcd of 180 degrees) ce 
Pitiſcus Trigonometry Lib.1. Prob.61. 

This ſccondTriangle therefore(all whoſe fides are known from. 
the anglcs of the firſt) you ſhall rc{olve by Prob.7. and having by 
that Problcme found the angles of the ſecond Triangle, know 
that the two Icfler angles of the ſ{ccond Triangle ſhall be feve- 
ral and rcſpcively cqual to the two Iefler fides of the tirft Tri- 
angle (and the lealt angle to the leatt fide, the middle angle to 
the middIctide)and the greateſt angle of this ſecond Triangle 
being ſubltra&cd out of 180 degrees (hall leave you thegreatelt 
lide of your tr{t Triangle. 

Example. It the angles be givcn 142 degrees 42 minutes, 
17 dcgrees 15 minutes, and 25 degrees 24 minutes} and the 

: Cc 2 tides 
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{i 1zs be enquired .Draw by aima rude Scheam of this hrft Trian- 
gle, writing in the Angle A 17 degrees 15 minutes, in B 142 
degrees 42 minutes, in C 25 degrees 24 minutes 3 ſappoting the 
files yet unknown: then draw under this by aimalſo, a Scheam 
of the ſecond Triangle,ſetting his Baſe Parallel with the Baſe of 
the tirtt, and making the Baſe of the ſecond thorter then the Baſe 
of the tirſt.Set alſo Bat the Vertical Angle, and A C at the Baſe; 
as in tne firtt Triangle. Then ſay, 

Becauſe A in the firſt Triangle is 17 degrees I5 minutes, there- 
tore inthe ſecond Triangle B C ( which ſubtendeth A) ſhall be 
17 degrees 15 minutes: and becauſe C in the firit Triangle is 
25 degrees 24 minutes,therefore in the ſecond Triangle the tide 
A B which ſubtendeth C ſhall be 25 degrees 24 minutes 3 and 
becauſe B the greateſt Angle in the firſt Triangle, is 142 degrees 
42 minutes, therefore in the ſecond Triangle the tide AC (which 
{ubtendeth B) ſhall be the Complement thereof to 180 degrees, 
—_ degrees 18 minutes: write now upon the tides of this fc- 
cond Triangle the quantities of the fides, fo is your ſecond Tri- 
angle ready to be reſolved, as by Prob. 7.whereby you ſhall find 
the Angles of the ſecond Triangle, as I have expreſſed them in 
= Scheamz A 25 degrees, C 38 degrees 3o minutes, B 120 

egrees. 

Now laſtly, I fay theſe Angles of the ſecond Triangle thus 

found 3 give me the ſides of the tirſt Triangle, which I ſeck, in 
this manner. 


In the ſecond Triangle. In the hrſt Triangle. 
A is 25 degrecs. B Cis 25 degrees. : 
C is 38. 30. AB 38.30. 
B is 120. OO. Therefore A C 60. 00. Complement 


of 120 degrees to 180. And 
thus by all the Angles gtven, 
we have found out all the 
ſides which was required. 
Having then the Angles 
of your firſt Triangle given, 
and his fides now found; you 
ſhall find his ſcituation on 
the Globe thus: Place him 
as in Prob. 7. AB 38. de- 
grces Zo minutes between 
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the Pole and Zenith, A C 60 degrees in the firſt Meridian ſepara» 
ted from the braſcn Meridian 17 degrees 15 minutes of the E- 
cuinoCtial,B C 25 degrees on the Quadrant of Altitude counted 
from the Zenith when its lower end is applycd to 142 degrees 
42 minutes of the Horizon: you ſhall fay,becauſe the Eaſt point 
ot the Horizon is the Polc of the Arch A B.therctore at the Eaſt 
point of the Horizon ſhall ſtand the Angle C,which AB ſubtend= 
&th: Then number from the Qyadrant of Altitude go deg. on 
the Horizon Eaſtwards. and there is the Pole of the Arch BC; 
Therefore there ſhall ttand the Angle A, which BC ſubtendeth, 
Theſe go deg. will end at 37 deg,18 min. counted fromthe Eaſt 
point of the Horizon Northwards : then count in the Equator 
from the firſt Meridian 90 deg. which will end under the Hori- 
zon, and there makea prick 5 for there is the Pole of the Arch or 
ſide A C. Therefore at that prick ſhallitand the Angle B which 
AC ſubtendeth. 

Here you ſee your ſecond Triangle made by the Poles of the 
frlt adjoyning to the Eaſt point of the Globe; only the fide A B 
is wanting : To get that,make a prick upon the Globe againtt the 
37 deg. 18 min. trom the Eaſt point of the Horizon Northwards 
tound before, to repreſent the Angle A : Then turn about the 
Globe and Quadrant of Altitude till that prick and the prick 
made before for the Angle B are both at once cut by the tide of 
the Quadrant of Altitude, and you will tind 25 deg. 24 min. of 
the Quadrant of Altitude comprehended betwcen the two 
pricks, for the meaſure of the tide A B. 


PROB. XII.. 


How to let fall a Terpendicu'ar that ſhall divide any Ob- 
* lique Spherical Triang'e 7770 two Right Angled Sphe- 
rical Triangles. 


His Probleme is much uſed when an Oblique Triangle ha- 

ving two fides and an Angle given is to be ſolved by the 
Cannon of Sines and Taxgents : but by the Globe it may be ſol- 
ved without it, as was ſhewed Prob.8,9. Yet becauſe letting fall 
a Perpendicular is ſo frequent in all Authors that treat of Trigoxo- 
metry, 1 have inſcrted this Probleme alſo, | 


In 


A Tutoz to Aſtronomie and Geographie. Book VI. 


In the Oblique Triangle 
of the former Problemes 
there is given the lides AB 
38 zdegrecs, and B C 25 
degrees and the Angle C A 
- 25 degrees 24 minutes 3 It 
is requircd to ct tall a Perpendicular as B 2 from the Angle B, 
upon the Baſe A C 5 and to know both the meaſure of this Per- 
pendicular, and the parts it divides the Baſc into. 
Therefore Elcvate the Pole of the Globe above the Horizon 
{o much as is the mealure of the Angle C,which in this Example 
is 25 degrees 24 minutes, and bring the inter{eion of the hr 
Meridian with the Equinoctial to the Eaſt point in the Horizon 
{o thall the Angleat the Eati point of the Horizon comprehended 
between the Horizon and the firſt Meridian be equal to the An- 
gle C: then count in the firſt Meridian from the Eaſt point of 
the Horizon the meaſure of the tide B C 25 degrees, and having 
the Quadrant of Altitude {crewed to the Zenith, bring the gra- 
duated edge of it to theſe 2 5 degrees, ſo ſhall the arch of the Ho- 
rizon comprehended between the Eaſt point and the lower end of 
the Quadrant of Altitude be the number of degrees that the Per-' 
pendicular falls upon the Baſe, counted from the Angle C to 4 
which in this Example is 213 degrees,and the arch of the Qua- 
drant of Altitude comprehended -between the Horizon and the 
firſt Meridian is the meaſure of the Perpendicular B a1 1 degrees. 
And thus by letting fall this Perpendicular you have two Right 

angled Spherical Triangles made,the one B a C, wherein is found 
Ca21 "Sw B C25 degrees, B 4 11 degrees, C 25 degrees 
24 minutes, and 4 the Right Angle: There remains only the 
angle B unknown which you mult find by turning the Trian- 
gle.as was taught Prob.1.The other Right angled Spherical Tri- 
angle made, is B a A,wherein is found A 2 (Complement of 213 
degrees to 60 degrees ( the whole Baſe before-gtven ) 384 de- 
grees, A B 38 degrees 30 minutes, Ba 11 degrees, and a the 
Right angle which is more then enough totind the angles A and 
B as was ſhewedin the Preface. Theorem 71, 


' The End of the Sixth Book, 
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SPHERE. 


FEAT A Ch 


= 5: for ſome time paſt made and ſold Ptrolomaick 


Spheres, I have found ſome of my Cuſtomers much 
deſirous of ſomething that might inſtrai? them in 
the Uſe of it : And to comply with their deſires, 1 have pub- 
liſht this Appendix ; which though it be ſmall, yet conftaer- 
ing what hath been taught of the Uſe of the Globes,it is 
copious enough for the Uſe of the Pto'omaick Sphere : For 
the Globe and Sphere. are Inſtruments of ſo near a Kin, 
that Readers of Aſtronomie many times indifferently name 
either the one or the other for the ſame purpoſe. =. 
There hath indeed a Book been ubiſhs of the Uſe of 
the Prolomaick Sphere ; but the Sphere that Book was 
made for differs from the Spheres Vaulgarly made : for that 
Sphere was purpoſely made for Prince Henry, elaeſt Son to 


/ King 
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King James of bleſſed memory, and no coſt ſpared to make it 
either Uſeful or Beautiful ; a5 may yet be ſeen by the Inſtru- 
ment it ſelf it being now in the poſſeſſion of Jonas More Eſq. 
inthe Tower of London,and therefore would be too dear for 
general ſale. But the Spheres for which this Appendix ts 
aeſigned ts the Common Ptolomaick Sphere, by which 
Sphere after a Praftitioner grows a little familiar with the 
conſtitution of the Heavens he may ſufficient'y conceive how 
the Zoatacal and Eliptical motions of the Planets are maat: 
and alſo in what places of their ſeveral Orbs their Perige- 
u7s ana Spogeums will fall out. 
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What a Sphear is. 


Globe according to the Mathematical definition is a pertect 

and exa@ round Body contained under one furface. The 
definition of a Sphear is the ſame. So then, the Globe and Sphear 
as they are Geometrick Bodies are alſo the fame. Yet, as they 
are Aſtronomical Inſtruments there is a difference in them: For 
as 2 Sphear is an Aſtronomical Inſtrument, it is a complication 
of material Circles only, ſo fitted together that they repreſent all 
the imaginary Circles and motions of the eighth Sphear,and the 
Circlesand motions of all the Planets about the Earth. There- 
fore on this material Sphear you can neither have all the Con- 
ſtellations and Stars,nor theſhape of the Earth, Waters, Towns, 
&c. depicted: becauſe of the vacuities between the ſeveral Cir- 
cles. Yet is the Sphear applicable to almoſt all the Aſtronomical 
uſes the Celeſtial and Terreſtrial Globes are: And in ſome caſes 
more apt to repreſent the Order'and Appearance of the Planeta- 
ry Orbs. For thereon have you repreſented the Zodiack, the E- 
quincCtial, the Colures, the Tropicks, the Polar Circles, the Me- 
ridian,the Horizon, Verticle Circle, HourCircle,&c.juſt in the ſame 
ananner and order they are on the Celeſtial and Terreſtrial 
Globe 3 and therefore I refer you to their ſeveral Definitions in 
the firſt Book : Only with this difference, that where you tind 
Globe you read Sphear. 

And as the Circles of the Globe and Sphear arc the ſame, ſo is 
the manner of working with the Globe and Sphear the ſame; and 
the precepts you hind in the ſeveral Problemes throughout this 

Book that relate only to the Circles you find in the Sphear,ſerve 
indifferently and in the fame manner for the Sphear, if ( as was 
faid) you only read Sphear where you tind Globe. This I ſhall 

' paſs by without farther inlarging on, becauſe it is fo plain : and 
thall come to ſhew you in what reſpe&a Sphear is more apt to 
tepreſent the Order and Appearance of the Planetary Orbs than 

' a Globe is. And that is becauſea Sphear is complicated only of 
Lath-like Circles to repreſent each Orb, and is not an intire Orb 
as a Globeis, ſo that you may lee the ſeveral Fabrications that 
are made within it. But if the Sphear were made of intire Orbs 
you could ſee only the outmoſt Orb, not.any of the inner Fabri= 
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cations: as we may ſee in an Onyon , which though it be made 
up of {everal Orbs the one within another, as the whole World 
is of many Heavens or Orbs one within another: yet can we only 
ſ-e the outmoſt Orb cx Scale of the Onyonthat wrapping up and 
hiling all the other from our Eys. So that all the Orbs (as we 
muſt call them cf the Sphear ) are not real Orbs , but ſerve 
only for the repreſentation of Orbs. 

Bclides, you have every. Planct repreſented in an Orb by it 
{<1f, aud that in the ſame order that it is ranked in Heaven. 

As firſt, the outmolt Orb of -all, which repreſents the Orb of 
the eighth Heaven, or Starry Heaven.contilts of the two Colures, 
which are thoſe two great Circles that croſs cach other at right 
Angles in the Poles of the World , and are divided trom the E- 
quinoGtia] each way into 90 degrees, and numbred with numc- 
rical tigures from the EquinoGal towards cither Pole with 10, 
20, 3O, IO 90. 

Secondly, The Ecuinodtial , which is a Circle lies exactly in 

the middle between the two Poles,and cuts the Colures at rigit 
Angles,as it is alſo cut by theme. It is divided into 360 degrees, 
numbred from the Vernal Colure Eaſtwards, with 10,20.30,to 
360. 
* Thirdly, The Zodiack , which is a broad Circlethat lies ob- 
lique or aflope from the Equinoctial, making an Angle of 23; de- 
grees with it. It is cut by the Equinoctial and its Colurcs in two 
points, viz.. in V and =, and by the Tropical Colure jn two 
points.viz. inS and V+ In the middle of this broad Circle lics 
the Ecliptick line, which is divided into twelve cqual parts, cal- 
led Signes,as Aries, Taurus,Gemini,&c.to Piſces,angd ornamented 
with te picture of each Sigg, as to Y you have the picture of a 
Ram, to va Bull, and ſo ofthe reſt. Each Sign is again divided 
into 30 degrees, and numbred from the beginning of the Sign 
towards the end with 10,20,to 30. It hath about 5 degrees of 
bredth on either fide the Ecliptick, for the {werving of the Pla- 
nets from the true Ectiptick line. 

Fourthly, The rwo Tropicks are ſmaller Circles commonly 
made of Wyer,that decline 23" degrees from either fide the E- 
quinoctial, and therefore boynd the Ecliptick. They cut the Co- 
tares at right Angles, as alſo they are cut by the Colures. 

Fifthly, The Arftick and Amzar@ick Circles, are two Circles 
yet {maller thenthe Tropicks, alſo made of Wyer, that Green 
23z dc- 
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23; degrees from either Pole : Thefe alſo cut the Colures ac 
right Anglcs, as they are alfo cut by the Colures. 

This Machine is called theeighth Heaven, becaufe it ſerves to 
reprefent the eight Heaven: But its motion is performed fipon 
Its two Poles, through which runs a ſtraight Wyer, to reprcſeut 
the Axis of the World, and therefore is called the Axis : Next 
within the eighth Heaven, is placed the Sphere or Heaven of 
Saturn, It is repreſented by three Circles: Two of them cut 
each other at right Angles in their Poles, even as the Colures do. 
But for diftin&tion from the Cofures ſhalt be calted Upright- 
Circles when ever I name them with relation to the Sphere of 
any of the Planets : The other Circle cuts theſe upright Circles, 
and is alſo cut by them at right Angles in the middle between 
their two Poles: as the 'EquinoGiat docs the Colures: which 
Circle I ſhall hereafter call the Flat Circle, when I name it with 
xclation to the Sphere of any of the Planets: on this Circle is 
writ Sphbera Saturni: and hard by it is titted on one of the Up- 
right Circles, a Braſs plate with a button on it, which button re- 
preſents the Star or Planet H it ſelf: it is made to flide North- 
wards or Southwards onthe Upright Circle, becaute h oft alters 
its Latitude from the Ecliptick,and confequently its Declination: 
And by this mcans you may ſlide it to any Latitude, or Declina- 
tion you fhall fee cauſe for. 

Next within the Sphere of Saturn, is placed the Sphere of 
Fupiter, which is repreſented by ſuch Circles,and a ſliding But- 
ton, even as the Sphere of Satzry 1s. 

Next within the Sphere of Y, is placed the Sphere of 8, with- 
in the Sphere of &, the Spherc of ©: ,withim the Sphere of ©.the 
Sphere of 2. within the Sphere of g, the Sphere of Y, within the 
Sphere of F, the Sphere of C., all repreſented as is the Sphere of 
þ, and all performing their motions upon their own Poles , and 
the Axis of the World. | 

Within the Sphere of a, is placed a ſmall Globe of the Earth, 
whereon is deſcribed all the Countries of the Eartn, and the 
names of ſo many inſerted as the magnitude of that Globe is con- 
ventiently able to receive. +» IS nt 

This Ball is tixed in the middle of all the Heavetis, and about 
it, as about a common Center , they all perform their various 
Motions. — "on 0 

This Machine, or Fabrick, or Model of the viſible World, 

Dd 2z- * © | (wh 


204 


APPENDIF:. 


(which you will) is hung in 2a braſen Meridian, as a Globe TH | 


See 4. of Chap. 1. Book 1. And this Meridian is let into a 
wooden Horizon as in H'5. of the fame Chap. and Book. . 

The Quadrant of Altitude, Hour Circ'c, and its Index, Nau-: 
tical. Compaſs, and Semi-Circle of Polition, which belong to a 
Sphere, arc in all reſpe&s the ſame with thoſe belonging to. a. 
Globe , and therefore I refer you to H 6, 7, 8, 9. of the ſame 
Chapter... | 

But becauſeall Problemes that have relation to any of the Pla-, 
nets,or their Spheres are more aptly and properly performed by 
the Sphere then the Globe ( becauſe you have a particular Hea-. 
ven, aſſigned each particular Planet, and by reaſon of the opcn-, 
neſs of every Sphere you may ſce the more natural ſcituation and, 
polition of them all at once.) Therefore 1 here. produce two 
Problemes which may ſerve as Examples to direct you in ail- 
operations, that you may meet with of this naturc. And tirlt, 


PROB: EL. 


To ſet the Sphere «xd all the Planets in 4 poſition agreeab.'e 
to the whole frame of the wiſible World, at any given 


T ime, 


þt Redihe the eighth Sphere, Horizon, Quadrant of Altt- 
tude, and Hour Index to your ele&ted Time. Phen by an, 
Ephemeris find the true places of the Planets in Heaven for that 
time : and bring each reſpective Node which repreſents eacir- 
re{peive Planet, to thoſe ſeveral places you tind them in the 
Ephemeris 3 ſo thall the Planets appear in the Sphere juſt in the 
fame place they are in Heaven. 


Example: 


I would place the Planets on the. Sphere to agree with the: 
Places they have at this preſent Time, viz. 1669. Sept. 17. jult 
at Noon, in the Latitude of 51: degrees. Thereforel firſt Recti- 
tie the Sphere to the given Time,as by Prob.2. of the 2d. Book , 
then in the Ephemeris I find the place of the Sun = 4 degrees 42 : 


minutes, therefore I bring the little golden Node. on the _ 
r 
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Orb to = 4 degrees 42-minutes , fo is that little golden Node 
placed in the Sphere toagree with the place the Sun hath in Hea-. 
ven : then ſearching the Ephemeris again tor the Moons place, 
L.tind ſme is in Mo degrees 36 minutes, and hath 10 minutes 
North Latitude from the Ecliptick 3 Therefore I bring the little 
filvered E in the Moons Orb, to m © degrees 36 minutes of the . 
eighth Sphere, and flide the filver « 10 minutes to the North- - 
wards of the Ecliptick line, fo. is that filvered Moon placed in 
the Sphere fo as to agree with the place the Moon hath in Hea- 
yen» Then ſearching in the Ephemeris for the place of þ,E tind -. 
h in 19 degrees 19 minutes of =, and hath 1 degree 27 minutes. 
South Laticnde from the Ecliptick : therefore I bring the little | 
Node or Ball upon the Sphere of h,to x2 19 degrees 19 minutes 
of the eighth Sphere,and flide the Button or Node which repre- 
ſents h 1 degree 27 minutes to the Southwards of. the Ecliptick 
ine : ſo is that Node or Ball placed in the Sphere toggree with 
the place Þ hath in Heaven. The like way 1 uſe,tgplace Y, &, 
2, F, in the Sphere to agree with their places in Heaven. 

The eighth Sphere and the. Nodes repreſenting all the Pla- - 
nets,being thus. poſited, becomes an actual repreſentation of the 
whole frame of the vitible World : and: all the Spheres of the. 
Plar.cts by being turned about with the eighth-Heaven, perform a 
Diurnal mutation,and ſhew all the various appearances they will 
have in Heaven, for that day, viz. The time of their Riſing and 
Setting, as by Prob. 7, 8. Their Altitudes as by Prob. 6. Their . 
Amplitudes as by Prob.1o. Their Azimuths and Almicantars as. 
by Prob. 22,23- Their Right Aſcenfions as by Prob. 26. Their 
Declinations as by Prob.2. Their Oblique Aſcenſions and Ob- 
lique Deſcenlions as by Prob. 28. Their Diurnal and Nocturnal, 
Arches as by Prob.36. of the ſecond Book : Their Conhgurati- 
ons or Aſpects among themſelves, and their Circulations about . 
the Earth. 


4. 


PROB. II. 
How Eclipſes are Demonſtrated by the Sphere..- 


'7 Ou muſt know that the Moon moves not conſtantly in... 
the Ecliptick , as the Sun does, for if ſhe did, there. 

would two Eclipſes happen every Moneth 3 the one of 
| the Sun , and the other of the Moon, but ſhe mg” in $ 
ircle 
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- Circle oblique to the Ecliptickabout 5 deg. even as the Ecliptick 
is oblique to the Equinoctial 23; deg. And as the Fcliprick cuts 
the Equinodtiat only in two oppotite points,vis.mmV and =; $9 
the Circle of the-Moon cuts the Ecliptick only it two oppoſite 
points, which are called,The Dragons-Head (thus charatered $3) 
and the Dragons-Tail(thus character2d yy ) That Point which in- 
terſe&ts the Ecliptick on the Eaſtern fide, and procceds North- 
wards, is called the Dragons-Head ; and the oppotite Point, the 
Dragoas-Tail; Thefe Points conſtantly ſhift their places , and 
have a Retrograde motion through the Ecliptick in alnolt 19 
Years: And when the Sun and Moon mect in or near cither of 
theſe Points.,or oppoſe cach other in or near theſe Points, an E- 
clipfe happens; If they mect, the Sun is Eclipſed,becanfe the dark 
ſolid Body of. the Moon; interpoſes between our hght and the 
Sun, and fo hideg him : If they oppoſe cach other, the Moon is 
Eclipſed, for then the dark ſolid Body of the Earth, interpoſes 
between the San and the Moon, and fo hinders the light ot the 
Sun from tallingupon the Moon, which hath no light of its own 
but what it. recetves from the Stm. | 

But that you may the more plainly fee the Demonſtration of 
Eclipſes by the Sphere : - Place the Golden Ball repreſenting the 
Sun.and the Sitvercd @ repreſenting the oC in two oppoire points 
of the Ecliptick ; Sofhall the Sun, che Earth, and the Moon be 
all in a ftraight line, and the Moon Eclipfed 3 becauſe the Earth 
lying diredly between the Sun and the Moon, keeps the light of 
the Sun off the Moon, and fo becomes a thadow to ker, which of 
her felf hath-no light but what the xccetves trom the Sun, as was 
ſaid before and the Moon will continue darkned, till ſhe come 
out of the Earths ſhadow. 

- Again, Place the Sun and Moon in the fame Sign arid degree 
of the Ecliptick, and imagine as b*tore, a light to come trom the 
Sun in the Sphere 3 then will you {ce reaton why the light of the 
Sun cannot tall upon the Earth, viz. becauſe the Moon is inter- 
poſed berwixt the Sun and the Earth, and fo ſhadows the Earth 
by kceping the light of the Sun off it , which-to us appears as it 
the Sun were darkned, though indecd it is only the Earth that is 
deprived of the Suns light by the interpolition of the Moon, as 
gi: ET | 

- But becauſe m Echpfe happens not, as was faid before, but 
when the Sun ard Moon teens ro mect or oppote one artother in 

Or 
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or near the Dragons-Head or Tail ; therefore by the following 


Rule you muſt learn to tind the place of the Dragone-Head and 
Tail, that ſo by the Sun and Moons progreſs through the E- 
cliptick, you may kgow when the Sun and ſhe will meet,or op- 
poſe cach. other in or near thoſe Points , and according]y tore-- 
know an Eclipſc. 


How to- find the place of the Dragons-Head 
| and Tai). 


The Dragons-Head and Tail fhiniches a Retrograde Revoluti- 
on through the Ecliptick in 18 years 224 dayes and 3 hours So 
that in one year it moves 19 deg. and 20 min...1n a Moneth x 
deg. 36 min. and in one day 3 min. 'Therefore it for any time 
paſt or to come, you know the Flace.of the Dragons-Head or Tatl 
you may add or ſubſtract 19 deg. 20 for every year, 1 dey. 36 
min. for every Moneth, and 3 min. tor every day, and the Ke- 
mainder ſhall be the deg. and min. that the Dragons-Head or. 
Tail is Ir. 


Examp'e- 


It is to be ſuppoſed that T remember the Place of the Dragons 
Flezd to be inmr 12. deg,20 min. I would know the Place of the 
Dragons-Head tor this preſent Day, Sept.17. 1669. Since Fanu- 
ary 1. 1663. there is6 Years 8 moneths and 17 dayes paſi; Theres 
fore for cach Year 1 allow 19 deg.20 min.which makes 116 deg. 
for the 8 moneths I allow 8 deg.and 8 times 36 min.wiz.12 deg. 
48 min.more,which makes 128 deg.48 min. aud for the 17 dayes 
Lallow 5 tin. which, 116+----00 

I 2--=-48 
51 added together, make 
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129 deg. 39 min, 


which ſubſtrated (becauſe the Dragoxr-Head moves contrary 
to the ſucceſſion of Signs) from MM 12 deg.20 min.leaves & two 
deg. .41 min. for the Placeof the Dragons-Head Sept. 17. 1669. 
The Place of the Dragons-Tail, as was faid before, is the Degree 
and Minute of the Ecliptick oppoſite to that of the Dragons- 
Head, which in this Exampleis m 2 deg. 41 min, 

Here 
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| Here follows the 


\. . ANCIENT STORIES 
. Of the ſeveral | 


STARS and CONSTEL LATIONS, 
7 Shewing the Poetical Reaſohs why ſuch Various 
Figures are placed. in HE AV E-N, 


 Colleffed from D Ho 0D. 


And firſt, . | 
' Of the Northern Conſtellations. 


L RSA MINOR. This Conſtellation hath the *prehemi- 
nence, becauſe it is neareft of all the reft untothe North 
Pole; And is called of the'Greeks Ar&os, whereupon the Pole 
is called the Pole Arctick, for that itis ncer unto that Conſiella- 
tion. Tt is alſo called 'Helice minor, becauſe of the ſmall revolu- 
tion which it maketh round about the Pole : or rather of Elzce, 
a Town in Arcadia, wherein Califto the great Bear, and Mother 
fo the leſs, was bred. - It is called Cynoſtra, becauſe this Con- 
fellation, though it carry the name of a Bear, yet it hath the 
tail of a Dog i' Laſt of all, it is termed Phznice , becauſe that 
Tbales, wh6 firſt gavethe name to this Conſtellation,was a Phe- 
Hician': And therefore the Phenicians being taught how to uſe 
it in their Navigations, did call it by the name of the Country 
wherein-Thales was born. It contifteth of ſeverrſtars, which the 
Latines call Septextrioxes, becauſe by their continual motion 
thoſe ſeven ſtars do as it were wear the Heavens. The $ paniards 
call them 'alt Bofina , that is an Horz ; becauſe they may be 
very well brought into that form 3 whereof that which 15 
in the end of the tail, is called the Pole-ſtar, by reaſon of 
the nearneſs thereof unto the Pole of the World: for it 
is diſtant ( according to the opinion of moſt ) from the 
true. Pole, but 3 degrees Zo minutes. The A 
; ca 
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| call it Alrickaba: And of the $ cythians it"is Gid to be an Iron 


il, and is worſhipped by- them as a God. T he two ſtars that 
are in the thoulders of the Bear,are called the Gxardz#,of the Spa- 
niſh word Gzardare; which is to behold becauſe they are dili- 
gently tobe looked tinto, in regard of their lingular uſe which 
they have in Navigation. . | 

. The reaſon why this Conſtelkation was brought into the Hea- 
vens is diverſly ſet downand firlt inthis manner : Satyrz having 
received of the Oracle that one of his Sons fncu!d banith him out 


_ of his kingdom,determined with himfelt co kitl all the men chil- | 


dren that he ſhould begct : whereupon'he gave command to Ops 
his wife, being then great, that ſhe ſhould thew him the child 0 
ſoon as ever it was 'born:But the bringing forth Fzpzter,and b:ing 
greatly delighted with his hair,gavc the child unto two Nymphs 
of Crete.dwelling in the mount Dife;whercot this was one , and 
was called Cynoſwra, the other was Helice. rol 

Fapiterafter that (according to the Oracle) he had bereft his 
Fathcr of his Kingdom, in fecompence of their pains and cour- 
tefie, tranſlated them both into the Heavens, and made of them 
two Conlicllations : 'the Leſſer*Bear and the Greater Bear. 

Otherſcme ay that it was Arcs the ſon of Calijto, and they 
tell the tale on this manner: Califtoa Nymph of ſingular beau- 
ty,-daughter-to Lyczon King of Arcadiz, induced by the great 
defire ine had of hunting , became a tollower of the Goddeſs 
Diana. Afﬀeer this, Fxpiter being enamorcd with her Beauty, 
and out of hope, by reaſon of her profciſion to win her love in his 
own perſon counterfeited the ſhape of Diana, lay with Caliſto , 
and got her with child, of whom was born a fon , which was 
called Args. Diana, or rather J#no , being very much offen- 
ded herewith, turned Califto into a Bear. Arcas her ſon at the 
Ape of fifteen, hunting in the Woods by chance lighted upon his 
mother in the ſhape of a Bear : who knowing her ſonArcas,ſtood 
ſtill that he might come near unto her, and not be afraid : but 
he fearing the thape of ſo cruel a Beaſt, bent his bow of purpoſe 
to have ſlain her: whereupon Fwpiter to prevent the miſchief 
tranſlated them both into Heaven,and of them made two ſeveral 
Conſiellations : unto the leſſer Bear, there belongs but one ſtar 
unformed. | 

2. URSA MAJOR, the Greater Bear , called alſo of the 
Greeks Ardos, and Helice, confifteth of 27 Stars Among the 
E e which 
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which, thoſe ſeven that are in the hinder part and tail of the Bear, 
are moſt obſerved; the Latines call them Plauſtrum ; and of our 
men they are called Charles Way#; becauſe the ftars do ſtand in 
ſuch ſort,that the three whichare in the tail reſemble the Horſes, 
and the other four which are in the flank of the Bear, ſtand (after 
2 manner) like the Wheels of a Waggon, or Chariot; and they 
are ſuppoſed by ſome to be greater than the Sun. The reaſon of 
th2 Tranſlation of this Conſtellation into the Heaven, is at large 
{:t down in the other Conſtellation, and therefore needs not here 
to berepeated. This Conſtellation was firſt invented by Nax- 
plims the Father of Palamedes the Greek: and ingreat ulcamong 
the Grecians; and this is tobe noted both in this and the former 


Conſtellation, that they never ſet under the Horizon, inany part of 


Exrope: which though it fall out by reaſon of their (cituation in 
the Heavens 3 yet the Poets ſay, that it came to paſs through the 
diſpleaſure and hatred of Fxno 3 who for that ſhe was by Caliſto 
made a Cuckquean.and they notwithſtanding ( as ſhe took it) in 
deſpight of her,were tranſlated into Heaven,requeſted her brother 
Neptune;that he ſhould never ſuffer thoſe Stars to ſet within his 
Kingdom. To which requeſt Neptune condeſcended;ſo that inall 
Ezrope they never come near unto the Sea,or touch the Horizon, 
It any one marvel, that (ſeeing ſhe hath the form of a Bear) ſhe 
ſhould havea tail ſolong 3. Imagine that Jzpzter fearing to come. 
toonighunto her tecth, laid hold on her tail,and thereby drew her 
up into Heaven; fo that the of her ſelf being very weighty, and 
the diftance from the Earth to the Heaven very great,there was 
great likelyhood that her tail muſt ſtretch. The unformed ſtars 
belonging to this Conlicllation arc eight. 

.3- DRACO, the Dragon, of ſome named the Serpent; of 
athers the Snakes, by the Arabians, Aben, and by Funtiinus Fle- 
rentinus Vrago ; becauſe he windeth his tail round about the E- 
cliptick Pole 3 it containeth 31 ſrars. This. was the Dragon 
that kept the Golden Apples in the Orchard of the Heſperides, 
(now thought to be the Hands of Cape d{Virde) and for his di- 
ligenceand watchfulneſs,was afterwards tranſlated into Heaven: 
Yet others ſay that hecame into Heaven by this occaſion 3 when 
Minerva withftood the Gyants fighting againſt the Gods 3 they 
to terrifie her, threw at her a mighty Dragon, but ſhe-catching 
him in her hands, threw him preſently up into Heaven.and pla- 
cedhimthere, as a-memorial 'of that her rehiſtance. oy 
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would have it to be the Sexpent Pythoz, whom Apollo flew, after 
the Deluge. 

-4 CEPHEUS, containeth in him 11 fiars, and hath two 
unformed. -This was a King of the A:thiopians, and Husband 
unto Caſſiopeia,and father of Andromeds, whom Perſeus married. 
He was taken up into Heaven, with his wife and daughter,for the 
good deeds of Perſeus his ſonin law; that he and his whole ſtock 
might be had in remembrance for ever. The Star which is in 
his right ſhoulder,is called by the Arabians Alderahiemin (i,c.) 
his right Arm. 

5. BOOTES, the driver of the Oxen ( for ſo 1 ſuppoſe the 
aame to fignifie, rather then an Herdſman; for he hath not his 
1ame becauſe he hath the care of any Cattel,but only becauſe he 
.3 ſuppoſed to drive Charles bj Wain, which is drawn by 3 Ox- 
en)he isalſo called Ardophilax, the keeper of the Bear, as though 
the care of her wergcommitted to him : This Conſtellation con- 
ſiſteth of 22 Stars.Some will have Bootes to be Arcas, the Son of 
her who'before was turned into the Great Bear and they tell 
the Tale thus: Lycaox the Father of Calijto,receiving Jupiter in- 
to his houſe as a gueſt, took Arcas his daughters {on , and cut 
him.in pieces 3 and among other Services, ſet him before Jupiter 

.to be caten: for by this means he thought to prove if his guet 
were a God, as he pretended to be. Fupiter perceiving this 
heinous fact, overthrew the Table, tired the houſe with light- 
ning, and turncd Lycaoz into a Wolt : but gathering, and ſetting 
together againthe limbs of the child, he committed him to a 
Nimph of A#9/i2 to be kept: Arcas afterwards coming to mans 
eſtate, and hunting in the woods, lighted at un-awares upon his 
mother, transformed by J#0 into the ſhape of a Bear,whom he 
purſued into the Temple of Jupiter Lyceus, whereunto by the 
law of the Arcadians, it wes death for any man to come. For 
as much therefore as they muſt of likelyhood be both flain, Ca- 
lifto by her ſon, and he by the Law, Jzpiter to avoid this miſ- 
chief, of meer pity took them both up into Heaven. Unto this 
Conſtellation belongeth but one ftar unformed.and it is between 
the legs of Boozes, and by the Greczaxs it is called Arcturus, be- 
cauſe of all the ſtars near the great Bear named Ard@os, this tar 
is firſt ſeen near her tail in the evening. The Poctical invention 
15 thus. 
-Tcars the Father of Erigoxe, having received of the God 
Ee2 ' Bacchus 
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Bacchus a Flagon of wine, to declare how good it was for mortal 
men, travelled therewith into the Territories of Athens, and 
there began to carouſe with certain ſhepherds: they being greatly 
delighted with the pleaſantneſs of the wine, being a new kind of 
liquor, began to draw fo hard at it, thatcre they lett off, they 
were palt one and thirty 3 and in the end, were tain to lay their 
heads to reli. But coming unto themſelves again, and finding 
their brains ſcarce in good temper, they killed Icarus, thinking 
indeed that he had either poyſoned them. or at the leaftwiſe made 
their brains intoxicate. Erigon2 was rcady to die for gricf.and 
{o was Mera, her little dog. But Jupiter to allay their grief, 
placed her Father in Heaven, betwcen the legs of Ardophilax, 

6. CORONA BOREA, the Northern garland, conliſteth of 
eight Stars; yet Ovid faith, that it- hath nine. This was the 
Garland that Venus gave unto Ariadne, when ſhe was married 
unto Bacchus, in the life Naxus, after that Theſeus had forſaken 
her: which Garland, Bacchus placed in the Heaven 3 as a tdken 
of his tove. Novidius will have it to be the Crown of the Vir- 
gin Mary. : 

7. ENGONASIS: This Conſtellation hath the name,becauſe 
itis expreſſed under the ſhape of a man kneeling upon the one 
knee, and is therefore by the Latines called Ingenzeulum, It 
containeth 29 Stars, and wanteth a proper name, becauſe of the 
great diverfity of opinions concerning the ſame. For ſome will 
have it to be Herczles, that mighty Conqueror, who for his 12 
Jabours was thought worthy to be placed in the Heaven; and 
nigh unto the Dragon whom he overcame. Others tell the tak 
thus : That whcn the Tytans fought againſt the Gods,they for fear 
of the Gyants, ran all unto the one ſide of the Heaven : where- 
upon the Heaven was ready to have fallen, had not Hercales to- 
gcther with Atlas. ſet his ncck unto it, and ſtaycd the fall: and 
tor his deſert, he was placed: in Heaven. | 

*8. LYRA, the Harp, it containeth 10 Stars; whereof thus 
gocth the Fable. . The River Nils (welling above his banks, 
overflowed the Country of Egypt 3 after the fall whereof there 
were left inthe fields divers kinds of living things, aud amongft 
the reſt a Tortoife,, Mercury, after the fleſh thereof was-conſumed, 
the ſinews ſtill remaining;found the ſame.and ſtriking it,he made 
it yield a certain ſound; whereupon he madean Harp likeuntoit, 


having thuee ſirings,and gave it unto Orpheus the ſon of _ 
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This Harp was of ſuch excellent ſound, that Trees,Stones, Fowls 

and wild Beaſts are faid to follow the ſound thereof. After ſuch 
time therefore that Orpheus was ſlain by the women of Thrace,the 
Muſcs by the good leave of 7zpiter, and at the requeſt of Apolio, 
Placed this Harp in Hcaven.Novidias will have it to be the Harp 
of David,whereby he pacitied the evil ſpirit of Saul. This Conſtel- 
lation was afterwards called Vultur Cadens,thefaling Gryp?: and 
Falco the Falcon; or Timpanum the Timbrel, 

-9, OLOR, or Cy2z% the Swan,called ot the Chaldzans 44/- 
g2ge, it hath 17 Stars : of this Conſicllatian the Poets Fable in 
this manncr. Jrpzter being overtaken with the love of Ledz 
the wife of Tyndarus King of Oebalia, and knowing no honeſter 
way to accompliſh his delire, procured Vexzs to turn her ſelf in- 
toan Eagle, and himſclf he: turned into the ſhape of a Swan. 
Flying theretore from the Eagle, as from his natural encmy, that 
earnelily purſued him,he lighted of purpoſe in the lap of Leda, 
and, as it were, tor his more ſafety, crept into her boſome. The 
woman not knowing whoit was under that ſhape. but holding (as 
ſhe thought) the Swar faſt in her arms, fell afleep : In the mean 
while Fzpiter enjoyed his pleafure 3 and having obtained that 
he came for, betook him again unto his wings 3 and in memo- 
rial of his purpoſe (attained under that form) he placed the Swar 
among the Stars. | | 

Ovid calleth this Conſtellation Milvins, the Kite, and telleth 
the tale thus.. The Earth being greatly offended with Jupiter, 
decauſe he had driven Satzrz his Father out of his Kingdom, 
brought forth a monſirous Bull, which in his hinder parts was 
like a Serpent 3 and was afterwardscalled the Fatal! Fzxuzbecauſe 
the Deftinies had thus decreed, that whoſoever could ſlay him, 
and offer up his entrailsupon an Altar,ſhould overcome the eter- 
tl Gods. Briarezs that mighty Gyant, and ancient enemy of the 
Gods overcame the Bull, and was ready to have offered up his 
atrails according to the decree of the Deſtinies : but Fupiter 
fearing the event, commanded the Fowls of the Air to ſnatch 
them away : whichalthough to their power,they endeavoured, 
yet there was none of them found ſo forward and apt to that a&i- 
0nas the Kize, & for that cauſe he-was accordingly rewarded with 
aplace in Heaven. Some call this Conſtellation Orv, that is, the 
Bird: others call it Vultur Volans,the Flying Grype: It is allo cal- 


Jkd Gallina,the Hen, Unto this Conlicllation do belong two un- 


lormed Stars; 10, .CAS- 
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. 10. CASSIOPEIA, She conliſteth of 13 Stars. This was 
- the Wife of Cephews, and the mother of Andromeda, whom Per- 
ſ*u5 married, and for his ſake was tranſlated into Heaven , as 
ſome write.Others ſay that her beauty being lingular,ſhe waxed 
{o proud, that the preferred her {elf before the Nereides, which 
were the Nymphs of the Sea: for which cauſe,unto her diſgrace, 
and the example of all others that in Pride of their hearts would 
advance themſelves above their betters,ſhe was placed inthe Hea- 
ven with her head as it were downwards:ſo that inthe revoluti- 

- onof the Heavens ſhe ſeemeth to be carried head-long. 

- 11. PERSEUS, he hath 26 Stars. This was the Son of 
Fupiter, whom he in the likeneſs of a Golden ſhower begat upon 
Danae,the daughter of Acrifius. This Perſeus coming unto mans 
eſtate, and being furniſhed with the Sword, Hat, and Wings of 
his brother Merczry.and the Shield of his Siſter Minerva, was ſent 
by his Foſter-tather Polidefes,to kill the Monſter Medſa,whom 
heſlews and cutting off her head,carried it away with him : But 
as he was haſting homeward,flying inthe Air, he eſpied Andre- 
meds the daughter of Cepheus and Caffiopea,tor the pride of her 
mother, bound with a Chain unto a Rock,by the Sea tide, there 
to be devoured by a Whale : Perſeus taking notice and pity df 
the caſe, undertook to hght with the Monſter , upon condition 
that Andromedz might be his Witczto beſhort,he delivered An- 
aromeda, married her,and returning homeward unto the Iſle Se- 
riphs, he found there his Grand-father Acrifius, whom by mi 
chance and unnadviſedly he flew with a quoit: (or as Ovid report- 
.cth)with the terrible tight of the horrible head of Medzſa, not 
knowing that it was his Grand-father : but afterwards under- 
ſtanding whom he had ſlain, he pined away through extream ſor- 

row: whereupon Jpiter his father pitying his grief,took him up 
into Heaven : and there placed him in that form wherein he & 
vercame Meduſa, with the Sword in one hand. and the head of 
Meduſa in the other, and the Wings of Mercury at his Heels 

This Conſtellation becauſe of the unluckineſs thereof is called by 

Alirologers Cacodemon (3.e.) Unlucky and Vafortunate. For (3 

they ſay) they have obſerved it, that whatſoever is born under 

this Conſtellation, having an evil aſpe&, ſhall be ſtricken with 
Sword, or looſe his Head. Novidzzns faith that it is David with 
Goliah his head in one hand, and his {word in the other. The 

unformed Stars belonging unto this Conſtellation , are three. 
' 12. Al 
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-12. AURIGA, the Waggozer, or Carter : heconhiteth of 14. 
Stars: the Arabians call him Alain ; the Greeks Henchus , 
(7.e.) a man holding a bridle in his hand, and fo 1s he pictured, 
Eratoſtenes affirmeth him to be Eri&ho»iis King of Atheas, the 
fon of Vulcan: who having molt deformed feet, deviſed firlt the 
uſe of the Waggon or Chariot, and joyned horſes together to 
draw the ſame, to theend that he litting therein,might the bet- 
ter conceal his deformitics. For which invention, 7#p/ter tran- 
flated him into the Heavens. 

In this Confſicllation there are two other particular Conſte!- 
tions to be noted; whereof the one conliſteth but of one Star 
alone,which is in the left ſhoulder of Azr/ga.and is called Hir- 
es, Or Capra the Goat 3 the Arabians call it Albajoth : The o- 
ther conliſteth of two little Stars a little beneath the other.ſtand- 
ing as it were in the hand of Azriga 3 this Conttellation 15 cal- 
led Hedi, the Kids. The tale is thusz Saturz ( as you heard 
before) had received of the Oracle, that one of his ſons ſhould 
put him out of his Kingdom, whereupon he determined to dc- 
vour them all : Ops by ſtealth conveyed away Jzpiter, and ſent 
him-to Mzliſſus King of Crete, to be nouriſhed : M>!:s having 
two daughters, Amalthez and Meliſſa, committed Fupiter unto 
their Nurſery  Amalthea had a Goat that gave fuck unto two 
Kids.ſo that by the milk of this Goat, ſhenourithed Jupiter very 
well.To requite this her care and courtelie, Fapiter (atter he had 
put his Father out of his Kingdom)tranſlated her Goat and her 
two Kids into Heaven > and in remembrance of the Nurſc, the 
Goat-is called Capra Amalthea. Novidiws faith, that when Chriti 
was born, and his birth made manifeſt by the Angels unto the 
Shepherds, one of them brought with him tor a Prefent, a Got 
and two young Kids ; which in token of his good will, were 


Placed in Heaven. 


- 13. OPHIUCHUS, or SERPENTARIUS, That is,the Ser- 
pent-bearer, This Conftcllation hath no proper name. but 15 thus 
entituled. becauſe he holdeth a Serpent in his hands. It contain- 
eth 24. Stars. .Some fay that it is Hercules, and-report the tale or: 
this manner. Fzno being a great enemy to Hererles, ſent two 
Snakes to kill him as he lay ſleeping in his Cradle : but Hercx/es 
being a luſty Child (for Fzpiter had ſperit'two daies in beget- 
ting him) without much ado. ſtrangled them both : In memor:- 
al of ſo ſtrange an event, Jupiter placed himinthe Heavens,with 
a Serpent .in his hands. . I4..SER- 
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-14+ SERPENS, the Serpent of Ophiz:hus, which conſiſicth 
of 18 Stars.Some ſay that it is one of the Serpents that ſhould 
have ſlain Hercwulzs in his Cradle. Novidius faith, it is the Viper 
that bit Paw! by the hand. Others deliver the tale in theſe words; 
Glauzus the fon of Minos King of Crete , was by misfortune 
drowned ina Barrel of Honey : M:xos his Father craved the help 
of Aſculapius the Phylician: and that he might be driven per- 
force to help the Child, he ſhut himup ina ſecret place, together 
with the dead Carcaſs: whiles /Eſcul2pizs ſtood in a great maze 
with himſelf what were beſt to be done, upon a ſudden there 
came a Serpent creeping towards himzthe which Serpent he flew 
with the ſtaff which he had in his hand. Atter this there came 
another Serpent in,bringing in his mouth acertain herb, which he 
laid upon the head of the dead Serpent,whercby he reltored him 
unto lite again. Aſcul 2pius uling the ſame herb, wrought the 
fame effect upon Glaucm. Whereupon (after that) AXſculap:ns 
(whom ſome affirm to be Ophiuchus ) was placcd in the Heaven, 
and the Serpent with him. 

-15. SAGITTA, or Telum,; the Arrow or Dart. This was 
that Arrow wherewith Hercxles flew the Eagle or Grypz that 
tcd upon the Liver of Prom-thexs, being tyed with chains to the 

top of the mount Caxcaſis, and in memorial of that deed, was 
tran{Jated into Heaven. Others will have it to be one of thoſe 
Arrows which Herezl*s at his death gave unto PhyloGetes,upon 
which the Dceftiny of Troy did depend. The whole Conſiella- 
t.0a containeth hve Stars. : 


-16. AQUILA, the Eazle, which is called Vultzr Volans , 


the flying Grype : It hath in it 9 Stars. The Poetical reaſon of 
this Contiellation, 1s this 3 Fzpiter transforming himſelf into the 
form of an Eagl- took Ganimedes the Trojan Boy, whom he great- 
ly loved upinto Heavea, anJ therefore in lign thereof ( becauſe 
by that means he performed his purpoſe)he placzd the figureof 
the Eagle in the Heaven. There belong unto this Contfiellati- 
on 6 Stars (before time) unformed, but now brought into the 
Conſtellation of Antizow. But whereupon that name ſhould 
come, I know not,except it were that ſome man deviſed it there 
to curry favour with the Emperour Adriaz,who loved on2 An- 
tinows Bithynicus {0 well, that he builded a Temple in his honour 
at Maytinea, 
- 17. DELPHINUS, the Dolphiz : It containeth 10 Stars 
, yet 
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yet Ovid in his ſecond Book de Faſtis, faith that it hath but nine. 
Neither did the ancient Aſtronomers attribute unto it any more, 
according, to the number of the Muſes;becauſe of all other F ithes 
the Dolphz# is ſaid to be delighted with Mutick. The tale goeth 
thus concerning this Conſtellation. When Neptune? the God of 
the Sea greatly detired to match with Amphitrite, ſhe being ve- 
ry modeſt and ſhame-faced, hid her ſelf: whereupon he ſent ma- 
ny meſſengers to ſcek her out, among whom, the Dolphix by his 
oood hap, did firſt tind her 3 and per{waded her alſo to match 
with Neptzxe : For which his good and truſiy ſervice, Neptune 
placed him in the Heavens. 

Others ſay, that when Bacchus had transformed the Mariners 
that would have betrayed him, into Dolphins, he placed one of 
them in Heaven, that it might be a leſſon for others to take heed 
how they carried any one out of his way , contrary both to his 
defire, and their own promiſe. Novidins referreth this Conſiella- 
tion unto the Fiſh that ſaved Jozas from drowning. 

-18, EQUICULUS, is the little Horſe, and it confiſteth of 4. 
Stars. This Conſtellation is named almolt of no Writer, ſaving 
Ptolomers,and Alphonſus who tolloweth Ptolomy, and therefore 
no certain Tale or Hiſtory is delivered thereof by what means 


he came into Heaven. 


-19., EQUUS ALATUS, the Winged Horſe, or Pegaſus, it 
containeth 20 Stars. This Horſe was bred of the blood of Me- 
dufa, after that Perſexs had cut off her head, and was afterwards 
taken and tamed by Bellerophoz , whiles he drank of the River 
Pirexe by Corinth, and was uſed by him inthe conqueſt of Chi- 
mera : After which exploit Bellerophozy, being weary of thc 
earthly affairs,endeavoured tofly up into Heaven.But being ama- 
zed in his flight, by looking down to the earth , he tell from his. 
Horſe 3 Pegaſus notwithſtanding continuing his courſe (as they 
feign)entred into Heaven.and there obtained a place among the 


other Conſtellations. 


- 20, ANDROMEDA, She conſfiſteth of 23 Stars but one of 
them 1s common both unto her and Pegaſzs.This was the daugh- 


terof Cepheres and Caſſiopeia, and the Wife of Perſers; the rea- 


fon why Mizerva, or Fupiter placed her inthe Heavens.,is before 
expreſſed. Novidins referreth this Conſtellation unto Alex2;:driz 
the Vrrgiz, whom S. George through the good help of his Horſe 
delivered from the Drazor. : 

1 *- "24; FR 
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' 21. TRIANGULUM, the Triangle, called alſo Deltoton,be- 
cauſe it is like the fourth letter of the Greek Alphabet A,which 
they call Delta; it conſiſteth of four ſtars. They ſay it was pla- 
ced in Heaven by Mercury, that thereby the head of the Ram 
might be the better known. Others ſay,that it was placed there 

' in honour of the Geometricians, among whom, the Triangle is 
of no ſmall importance. Others affirm,that Ceres in times paft 
requeſted Fupiter that there m_ be placed in Heaven ſome 
Figure repreſenting the form of Sicily, an Iſland greatly beloved 
of Ceres, for the fruitfulneſs thereof: now this Iſhnd being tri- 
angular (at her requeſt) was repreſented in the Heaven under 
that form. 

Thus much concerning the Conſtellations of the Northern Hemi- 
fthere. Now follow the Poetical Stories of the Conſtelations of the 
Southern Hemiſphere. 


Secondly , 
Of the Southern Conſte'lations. 


.1FAETUS, the Whale, it is alſocalled the Lyon, or Bear of the 

Sea. This is that monſtrous fiſh that ſhould have devou- 
red Andromeda, but being overcome by Perſeus, was afterwards 
tranſfated into Heaven by Jxpiter, as well for a token of Perſeus 
his manhood, as for the hugeneſs of the fiſh-it ſelf, This Con- 
ſtellation conſiſteth of 22 Stars. 

+ 2. ORION, this hath 38 Stars. The Poetical reaſon of his 
tranſlation into the Heavens, ſhall be ſhewn in the Scorpton, a- 
monegſt the Zodietical Conſtellations. The An:zieut Romaus 
called this Conſtellation Fugala ; becauſe it is moſt peſtiferous 
unto Cattel, and as it were the very cut-throat of them. There 
are bright Stars in his girdle, which we commonly calb our La- 
dies yard, ox wand. Novidiws, applying this {word of Orion un- 
to Scripture, will have it to be the ſword of Saul, afterwards 
called Paxl, wherewith he perſecuted the Members of Chriſt: 
which after his converſion was placed in Heaven. In his left 
ſhoulder there is a very bright Star,which in Latine is called Bel- 
latrix the Warrioxr, in the foeminine gender. I cannot find the 


reaſon except it be this; that Women born under this Conſtellati- 
ON 
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on ſha]l have mighty tongues:the reaſon of the Ox-hide which he 
hath in his hand may be gathered out of the next ſtory. 

- 3. FLUVIUS, the River; it comprehendeth 34 Stars, It 
is called by ſome Eridz1us, or Pads , and they (ay that it was 
placed in Heaven in remembrance of Phaeton, who having {et 
the whole World on fire by reaſon of miſguiding of his Father 
Phzbus his Chariot, was flain by Fzpiter with a thunder-bolr, 
and tumbling down from Heaven, fell into the River Erid.zavs, 
or Pa1us, which the Italians call Po, Others fay that it is Vy= 
ls, and that that Figure was placed in Heaven becauſe ot the 
excellency of that River, which by the Divines is called Ghoz; 
and is one of the Rivers of Paraudice. Others call it Flumen Ori- 
wis the flood of Oriox, and fay, that it was placed there, to be- 
token the off-ſpring from whence Oriox came:tor the tale is thus 
reported of him. 

Fupiter, Neptane.and Mercury,travelling upon the Earth in the 
likeneſs of Men, were requeſted by Hyrews to take a poor lodging 
at his Houle for a Night: they being overtaken with the evening, 
yielded unto his requeſt z Hyreus made them good cheer, killing 
an Ox tor their better entertainment: The Gods ſeeing the good 
heart of the old man , willed him to demand what he would in 
recompence of his ſo friendly cheer. Hyrews and his Wite being 
old, requeſted the Gods to gratifie them with a Son. They to 
tultill bis delire, called for the hide of the Ox that was flain,and 
baving received it,they put it into the Earth,and made water in- 
toitall three together, and covering it, willed Hyrenus within ten 
moneths after to dig it out of the Earth again 5 which he did, 
and found therein a Man-child ; whom he called Owrion, ab U- 
riza, of piſs 3 although afterwards by leaving out the ſecoud let- 
ter, he was named Orion. At ſuch time therefore as he was placed 


in Heaven, this flood was joyned hard to his hecls, and the Ox 


bide wherein the Gods did piſs, was ſet in his lett hand, in me- 
morial of his Off-ſpring. 

« 4. LEPUS, the Hare, which confiſteth of 12 Stars. This 
Conſtellation was placed in Heaven between the legs of Orion, 
tofignifie the great delight in hunting which hehad in his lite 
time: but others think it was a frivolous thing, to ſay that fo 
notable a fellow as Orion would trouble himſelf with fo {mall 
and timerous a beaft as the Hare : and therefore they tell the 
tale thus, 
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In times paſt there was not a Har? left in the Ile Leros : acer. 
tain youth there'ore of that Iſland, being, very dclirous of that 
kind of beaſt, brought with him trom another Country therea- 
bout, an Hare great with young 3 which when ſhc had brought 
torth, they in time became fo acceptable unto the other Country- 
men. that every one a!moſt detircd to have and keep a Hare. By 
reaſon whereof, the number of them grew to beſo great, within 
a ſhort ſpace after, that the whole liſland became full of Mares, 
fo that their Maſters were not able to find them meat : whereup- 
on the Hares breaking forth into the fields,devoured their Corn, 
W herefore the inhabitants being bitten with hunger, joyned to- 
gether with one conſent, and (though with much ado) deſtroy- 
ed the Hares. Fupiter therefore placed this Conltellation in the 
Heavens; as well to expreſs the excecding fearfulneſs of the beati, 
as alſo to teach men this leſſon; that there is nothing ſo much to 
be defired inthis life, but that at one time or another it bringeth 
with it more grief than pleaſure. Some ſay,that it was placed in 
Heaven at the requeſi of Ganimedes, who was greatly delightcd 
with hunting the Hare. 

. 5. CANIS MAJOR.the Great Dog, it confiſteth of 18 Stars, 
It is called Sirius Canis, becauſe he cauſeth a mighty drought by 
reaſon of his heat. This is the Conſiellation that giveth the 
name unto the Canicular or Dog dayes ; whoſe beginning and 
end is notalike in all places, but hath a difference according to 
the Country and Time: as in the Time of Hippocrates the Phy- 
{ician, who lived before the time of Chriſt 400 years,the Canica- 
lar dayes began the 13 or 14 of Faly. In the time of Avicexna, 
the Spaxiard, who lived inthe year of our Lord 1100.the Caxi- 
cular dayes began the 15, 16, or 17 of Fxly. In our Country, 
they being about St. Fames-tide,but weuſe toaccount them from 
the 6 of Fuly, to the 17 of Augujt ; which is the time when 
the Sun beginneth to come near unto, and to depart from this 
Conſtellation. 

Novidins will have it to be referred to Tobias Dog 3 which 
may very well be, becauſe he hath a tail 3 Tobias Dog had one 3 
as a certain fellow. once concluded: becauſe it is written that 
Tobias his Dog fawned upon his Maſter, therefore it is to be no- 
ted (aid he) that he had a tail. The Pocts fay, that this is the 
Dog whom Fupiter ſet to keep Ewropa, after that he had ſtolen 
her away,and conveyed her into Creet,and for his good ſervice 

was 
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was placed in Heaven. Others ſay, that it was one of Orioz his 
Dogs. There belong unto this Conttellation 11 Stars unformed, 
6, CANIS MINOK, the Leſſer Dog; this of gc Greeks is 
called Procyon, of the Latines Ante Canis, it containeth but two 
Stars. Some fay, that this was alſo one of Orzous Dogs. Others 
rather afhrm it tobe M-r2 the Dog of Origoxe, or rather of Ica- 
rius her father, of whom mcntion is made in the Conftellation 
of Bootes, and Virgo. . This Dog of mecr love to his Maſter, be- 
ing ſlain, as aforcſaid, threw himſclt into the River Anygrus,but 
was afterward tranſlated into Heaven, with Origone. Among the 
Poets there is great difſention which of the two ſhould be the Dog 
of Origone, {ome ſaying one, and fome the other, and therefore 
c they do many times take the one for the other. 
| .7. ARGO NAVIS, the Ship Argo, which comprehendeth 
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0 41 Stars3 this is the Ship wherein Faſox did fetch the Golden 

h Fleece from Colchis, which was afterward placed in Heaven as a 

n memorial, not only becauſe of the great Voyage. but alfo,becauſe 

d (as ſome will have 1t) it was the firſt Ship wherein any man fail- 
ed. -Their reaſon why this Ship 1s not made whole is , that 

S, thereby men might be put in mind not to deſpair , albeit that 


y their Ship miſcarry in fome part now and then: ſomeavouch itto , 
Ic be the Ark of Nee. Novidims faith it is the Ship wherein the Apo- 
d BF (es were, when Chriſt appeared unto them walking on the Seca. 
(0 In one of the Oars of this Ship, there is a great Star, called Cano- 
ſ- pus, or Canobus, which the Arabians called Shxel, as it were a 
(- bone-fire , becauſe of the greatneſs thereof. It is not ſeen in 


a, Traly, nor in any Country on this fide of Italy: Some ſay that 
fe Canobus the Maſter of Menelaus his Ship was transformed into 
yY, this Star. - 

m * $8. FYDRA, the Hydre; that hath 25 Stars, and two un- 
N formed. 


is +9. CRATER, the Cp or ſtanding piece? that hath ſeven . 
Stars, ſome ſay that this was the Cup wherein Tagathon, that is 

h F the chief God, mingled the ſtuff whereof he made the ſouls of 0 

3 Men. 

at - 10. CORVUS, the Crow; this hath ſeven Stars. Theſe 3 


O- Conſicllations are to be joyned together,becauſe they depend up- 
he | onone Hiſtory,which is this. Upona time Apollo made a ſolemn 
en | feaſt to Jupiter,and wanting water to ſerve his turn,he delivered 
ce | aCupto the Crew (the bird wherein he chiefly delighted ) = 
74S ent 
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ſent him to fetch watcr therein. The Crow flying towards the Ri- 
ver.c{pied a Fig-tree, fell in hand with the Figs, and abode there 
till they were ripe : In the end,when he had ted his fill of them, 
and had ſatisfied his longing,he bcthought himſelf of his errand, 
and by rcaſon of his long delay, fearing a check, ke caught up a 
ſnake in his bill,brought it to &pollo, and told him that the ſnake 
would not let him h1l the Czp with water. Apolio ſeeing the im- 
pudency of the bird, gave him this gift, that as long as the Figs 
were not ripe upon the Tree.ſo long he ſhould never drink: and 
tor a memorial of the lilly excuſe that he made, he placcd both 
the Crow, Cup, and Snake, in Heaven. 

- 11. CENTAURUS, the Centazre, which comprehendeth 37 
Stars. Some fay, that this is Typhon, others call him Chirex,the 
Schoolmaſter of thoſe three excellent men, Hercales, Achilles,and 
Aſculapius : unto Hercules he read Aftronomy, he trained up A- 
chiles in Maſick,, and Aſcalapius in Phyfick; and for his upright 
life he was turned into this Conſtellation. Yet Vzrgil calleth 
Sagittarius by the name of Chirox.In the hinder feet of this Con- 
fellation, thoſe Stars are ſet which are called the Crofiers, appear- 
ing to the Mariners «s they fail towards the South Sea, in the 
formot a Croſs, whereupon they have their name. The- four 
Stars which are inthe Garniſh of the Cextarrs Spear,are account- 
ed by Proclus as a peculiar Coultellation , and are called by him 
Thyrfilochus which was a Spear compaſſed about with vine leaves: 
but they are called by Copernicas and Clavizs, and other Aftro- 
nomers, the Stars of his Target. It ſhould ſeem that they were 


deceived by the old tranſlation of Ptolomy,wherein Scutum is put - 


tor Haſta (7.e.) the Target, for the Spear, as it is well noted by 
our Country-man M. R.kecord, in his Book intituled The Caſtle 
of Knowledge. | 

+ 12. LUPUS, the Yoff, or the beaſt which the Centany hold- 
cthin his hand, containeth 19 Stars 3 the Poetical reafon is this; 
Chirox the Centaur being a juit man , was greatly given to the 
worſhip of the Gods : tor which thing, that it might be notified 
toall polierity, they placed him by this beaſt, which he ſeemeth 
to ſtick and thruſt through with his Spear (as it were) ready to 
kill for facritice. 

+ 13. ARA, the Altar, it is alfo called Lar , or Thuribulum, 
(7.e.)a Chilmney with the hire, or a Cenſor. It conliſteth of ſe- 
veu Stars, and is affirmed of ſome Poets, to be the 4ltar where- 
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- cn the Centaur was wont to offer up his ſacritice. But others tell 


the tale thus. Whenas the great Gyants called the Tytaxs, la- 

boured as much as might be to pull F-piter out of Heaven, the 

Gods thought it good to lay their heads together,to adviſe what 

was beſt to be done: Their concluſion was, that they ſhould all 

with one conſent joyn hands together to keep out ſuch fellows: 
and that this their league might be-contirmed.and throughly ra- 
tified 3 they cauſed the Cyclops (which were workmen of Vul- 
car) to make them an Altar : about this Altar all the Gods aſ- 
ſembled.and there ſware.that with one conſent they would with- 
ſtand their enemies z afterwards, having gotten the Vidtory, it 
Pleaſed them to place this Altar in Heaven, as a memorial of 
their League, and a token of that good which unity doth breed. 
' 14. CORONA AUSTRINA, the South Garland, it hath 


| T3 Stars. Some fay that it is ſome trifling Garland which S4- 


gittarzzs was wont to wear, but he caſt it away from him in jeſt, 
and therefore it was placed between his legs : others call it the 
Wheel of Ixio, whereupon he was tormented for that great 
diſcourtciie he would have offered uito Fo, thinking indeed to 
have gotten up her belly : but Jupiter ſeeing the impudency of 


the man, tumbled him out of Heaven(where by the licence of the 


Gods he was ſometime admitted as a gueſt) into Hell, there to 
becontinually tormented upon a Wheel. The Figure of which 
Wheel was afterwards placed in Heaven, to teach men to take 
heed how they be too faucie to make ſuch courteous proffers unto 
other mens wives. The Greeks call this Conſtellation by the name 
of Uraniſcus,becauſe of the Figure thereof : For it repreſenteth 


the palate or roof of the mouth, which they call Vraniſcn7. 


-15. The laſt is PISCIS AUSTRINUS, or Notins,the South 
Fiſh, which comprehendeth 11 Stars, betides that which is in the 
mouth thereof, belonging to the water, which runneth from A- 
quarius , and is called by the Arabians Fomabant. The reaſon 
why this Fiſh was placed in the Heaven, is uncertain : yet ſome 
affirm, that the daughter of Venzs going into a water to waſh 
ber ſelf, was ſuddenly transformed into a hiſh; the which hiſh was 
afterwards tranſlated into Heaven. The unformed Stars belong- 
ing untothis Conſtellation are ix. 

Thus much concerning the Conttellation of the Northern and 


Southern Hemiſpheres , now follow the Poetical Stories of the Zo- 


Gdiatical Conſtellations, 
ical Confſtellati Thirdly, 
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Thirdly , 
Of the Zodiatical Conſtellations. 


I RIES, the Ram, it is called by the Greeks Crzos, it con- 
 taineth in it 13 Stars,which were-brought unto this Con- 
ſtellation by Thyzſtes. the ſon of Pelops, and brother of Acre, 
This is the Rane upon which Phrixus,and Helle his fiſter,the chil- 
dren of Athamg did fit, when they fled from their ſtep-mother 
To, over the Sea of Heleftonut : which Ram was afterwards for 
his good ſervice, tranſlated into Heaven by Frpiter. Others fay, 
that it was that Ram: which brought Bacchus unto the ſpring of 
water, when through drought he was likely to have periſhed in 
the deſert of Lybia. Novidius will have this to be the Ram 
which Abraham offered up inſtead of his ſon 1ſazc. The Star 
that is firſt in the head of the Ram. is that from whence our 
later Aſtronomers do account the Longitude of all the reſt, and 
it is diſtant from the head of Aries, in the tenth Sphere, 27 de- 
grees 53 minutes. The unformed Stars belonging unto this Con- 
{tellation, are five. 

- 2. TAURUS, the Bzll, which confiſteth of 23 Stars. This 
was tranſlated into Heaven in memorial of the rape committed 
by Jupiter on Exropa the daughter of Agenor, King of Sidon ; 
whom Jupiter in the likeneſs of a white Bull ftole away, and 
tranſported into Gandia. Others ſay,That it was Io the daugh- 
ter of Inacus : whom Jupiter loved, and turned into the formot 
a Cow, to the intent-that F#o coming at unawares, ſhould not 
perceive what a part he had played : Fupiter afterward in me- 
morial of that crafty conveyance, placed that Figure in Hea- 
ver The reaſon why the Poets name not certainly whether it 
be a Cow or a Bull, is becauſe it-wanteth the hinder parts yet 
of the moſt of them it is called a Bl. In the Neck of the Bul 
thereare certain Stars ſtanding together in a cluſter, which are 
commonly called the-ſevex Stars 3 although there can hardly be 
diſcerned any more then fix. Theſeare reported to be the ſeven Þ Þ 

' daughters of Atlas, called Atlantiad2s, whereof fix had com- } x 
pany with the immortal Gods , but the ſeventh ( whoſe nam? | & 
was Merop? ) being married unto Syſiphus a mortal] man. did 

tnere- 
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therefore withdraw and hide her (elf, as being aſhamed that ſhe 
was not ſo fortunate in matching herſelf as her ſiſters were. 
Some ſay, that that ſtar which is wanting is ElefGra , the eldelt 
daughter of Atlxs, and that therefore it is ſo dim , becauſe ſhe 
could not abide to behold the deſtruction of Troy; but at that 
time and ever ſince, ſhe hid her face. The reaſon why they 
were takenup into Heaven, was, their great pity towards their 
Father, whoſe miſhap they bewailed with continual tears. O- 
thers ſay, that whereas they had vowed perpetual virginity, and 
were in danger to loſe it, by reaſon of Orioz, who greatly aſſailed 
them, being overtaken with their love 3 they requeſted Frpiter 
to ſtand their friend 3 who tranſlated them into Stars, and pla- 
ced them in that part of Heaven. The Poets call them Plezades, 
becauſe when they riſe with the Sun, the Mariners may commit 


themſelves to the Sea. Others will have them to be ſo termed 


a pluendo; becauſe they procure rain. Others give them this 
name, of the Greek word Cleiones , becauſe they be many in 
number. They be alſo called Virgilie,becauſe they riſe with the 
Sun in the Spring time : likewiſe Athoraie, becauſe they ſtand ſo 
thick together.Our men call them by the name of the ſeven Stars, 
or Brood Hen. The Aftronomers note this as a ſpecial thing 
concerning theſe ſtars, that when the Moon and theſe ſtars do 
mect together, the eyes are not to be medled withal, or cured 
if they be ſore: their reaſonis, becauſe they be of the nature of 
Mars and the Moon. 

Moreover, there be five ſtars in the face of the Bull,repreſent- 
ing the form of the Roman letter V, whereof one (which is the 
greateſt) is called the Bull's Eye. They be called Hyad?s , and 
were alſo the daughters of Atlas,who ſo long bewailed the death 
of Hyas their brother, ſlain by a Lyox,that they died for ſorrow, 
and were afterwards placed in Heaven, for a memorial of that 
great love they bear to their brother. The ancient Romans call 
the BulPs Eye Parilicinm, or Palelicium ; of Pales their god- 
dels 3 whoſe feaſt they celebrated after the conjunction of this 


-ftar and the Sun. The unformed ſtars belonging unto this Con- 


Kellation, are eleven. : 

+3. GEMINI, the Twins; it conſiſteth of 18 ſtars. The 

Poets fay.they are Caſtor and Pollux, the ſons of Ledz , brethren 

moſt loving, whom thercfoce Jupiter tranſlated into Heaven. 

Some ſay that the one of them is Apollo, -_ the other Howe 
| : g OS 5 


The Poetical Sto2tes 


les : but themoſiaffirm the former. The unformed Stars of this 
Conſtellation are ſeven, whereof one is called Tropus, becauſc it 
is placed next before the foot of Caſtor. Ip wh 
. 4. CANCER, the Crab, it hath 9 Stars. This is that Crab 
which bit Herczles by the heetas he tought with the Serpent Hy- 
drtin the Fen Lerna, and for his forward ſervice, was placed in 
Heaven by Juno, the utter enemy of Flercaler.In this Conltellati- 
on there are Stars much ſpoken of by the Poets although they 
be but ſmall ; whereof one is called the Crib, other two-are the 
two Aſſes, whereof one was the Afi of Bacchus, the other of Vul- 
can, whereon they rode to battel, when as the Gyants made war 
with the Gods; with whoſe braying and firange noiſe, the Gy- 
ants were ſo ſcared upon the ſudden, that they torſook the held, 
and fled. The Gods getting the Vitory,in truumphing manner 
tranſlated both the Aſſes, and their manger into' Heaven. | The 
unformed Stars of this ConſtelVation are four. It is called azi- 
mal Retrogradum, tor when the Sun cometh into this Sign, he 
maketh Retrogradation. | 
. 5. LEO, the Lyon it hath 27 Stars, this is that Lyox which 
Hercules overcame in the wood of Nemea , and-was:placed in 
Heaven in remembrance of ſo notable a deed. *'Novidins faith, 
this was one of the Lyons which were in theden into whitch*Da- 
el was caſt, and was therefore placed in Heaven, becauſe of all 
other he was moſt friendly unto Daxzel.In the: breſt of this Con- 
{tellation is that notable great Star, the light whereof is'.ſuch, as 
that therefore it 1s called. by Altronomers Bazilews or Regulw 
(7. e.): the Viceroy, or little King-among the reſt. The unformed 
Stars belonging to the Lyoz are eight 3 whereof three make the 
Conttcllation which is now called- Coma Berentces, that 1s, the 
hair of Berexice. This Confiellationwas firſt found ont and inven- 
ted by Canon the Mathematician, ' but deſcribed' by Calimachw 
thePoet. The occaſion of the Storywas' this. Prolomens Emcy- 
getes having married his filter Berexice, was ſhortly after enfor- 
ced to depart from her, by reaſon of the Wars hehad begun in 
Aſia : whereupon Berexice made this yow, that if he retuxned 
home again in ſafety,ſhe would offer up her hair in Veyw'Tem- 
ple. Prolomy returned ſafe 3 and Berenice, according toher vow, 
cut off her hair and hung it:up.' After certain dayes,the hair was 
not to be found; whereupon Pzolomy the King was:grextly dif- 
Pleaſed :- but Canon;to pleaſe the humor of the King, and to cur- 
ry 
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ry favour with him,perſwaded him that Venus had conveyed the 


Hair into Heaven. Canoz attributeth ſeven Stars unto it, but 
Ptolomyallotteth it but three, becauſe the other be inſentible. 

- 6. VIRGO, the Virrgix, it hath 26 Starss This is athirmed 
to be Juſtice, which among all the Gods ſometime living upron 
the Earth, did laſt of all forfake the ſame,becauſe of the wicked- 
neſs that began to multiply therein, and choſe this place for her 
ſeat in Heaven. 

Others ſay, that it was Aftres, the daughter of Aftrew, on? 
of the Gyants that were called Titans, who tighting againſt the 
Gods, Aſtrez took their parts againtt her own Father, and was 
therefore after her death commended nnto the Heavens,and made 
one of the 12 Signs. 

Others fay, that it was Erigone, the daughter of Icarius, who 
tor that her father was ilain by certain drunken men, for very 
grief thereof hanged her ſelf: but Jupiter taking pity of the 
Virgex tor her natural affection, tranilated her into Heaven. 

In her right wing there is one Star of ſpecial note, which by 
the Aſtronomers is called Vindemziator ( 7. e. ) the gatherer of 
Grapes. This was Ampelos the ſon of a Satyr and a Nymph,and 
greatly beloved of Bacchus,unto whom in token of his love, Bac 
cbus gave a lingular fair Vine, planted at the foot of an Elm ( as 
the manner was in old time.) But Ampelos in Harveſt gather- 
ing Grapes,and taking little heed to his footing, fell down out of 
the Vine.and brake his neck. Bacchus in memorial of his former 
affetidn, tranſlated him into Heaven, and made him one of the 
principal Stars in this Conſtellation. There is another great Star 
in the hand of the Virgin,called of the Latins Spica,of the Greeks 
Stachus , of the Arabians Azimech ( 4. e. ) the Ear of Cors : 
whereby they lignifie, that when the Sun cometh to this Sign,the 


Corn waxeth ripe. Albamazer the Arahian, and Novidius, take 


this Conſtellation for the Virgin Mary. The unformed Stars in 
this Conſtellation are-lix. : 

« 7, LIBRA, the Ballaxce.it containeth 8 Stars 3 Cicero calleta 
it Juguem the Toakand here it is to benoted, that the ancient A- 
ſtronomers that firſt ſet down the number of the Conſtellations 
contained inthe Zodiack, did account but eleven therein, ſo that 
the Sign which now is called Libra,was heretofore called Chelai, 
that is to ay, the Claws of the Scorpion, which poſſeſſeth the. 
ſpace of two whole Signs. But the later Aſtronomers, being de- 
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firous to have 12 Signs in the Zodiack, called thoſe cightwhere- 
of the Claws of the Scorpion do.conſiſt, by the name of Libra, not 


that there was any Poetical Fiction to induce them thereto, but 


ouly moved by this reaſon, becauſe the Sun joyning with this 
Conſellation,the Day and the Night are of an equal length,and' 
are (as it were) equally poyzed ina pair of Ballance. Yet (as I 


remember) ſome will have this to be the Ballance wherein Ju-. 


ſtice, called alſo Aſtrea,weighed the deeds of mortal men , and 
therein preſented them unto- Frpiter.. It hath 9 unformed Stars 
appertaining unto It. 

. 8. SCORPIO, the Scorpion 3 called of the Arahians, Ala- 
trab , of Cicero, Nepa. It conlitteth of 21 Stars. The Fiction is 


thus  Oriox the ſon of Hyreus greatly beloved of Diana,was wont 


to make his boaſt, that he was able to overcome what beaſt ſoe- 
ver was bred upon the Earth: The Earth being moved with this 
ſpeech brought forth the Scorpion , whereby Oriox was ſtung to 
death. Jupiter thereupon (at the requeſt of the Earth) tranſlated: 
both the Scorpion and Oriox into Heavenz to make it a leſſon for 
ever, for mortal men , not to truſt too much unto their own 
ſtrength : & to the end he might ſignifie the great enmity between 
them, he placed. them ſo in the Heaven, that whenſoever the one 
ariſeth, the other ſetteth 3 and they are never. both of them ſeen 
together above the Horizon at once: Gulielmus Poſtellus will 
have it to be the Serpent which beguiled Eve in Paradiſe. The 
untormed Stars about this Scorpion are three. 

- 9. SAGITTARIUS, the Archer. It hath 31 Stars. Touch- 
ing this Sign, there are among the Poets many and ſundry opi- 
nions. Some ſay thatit is Crocxs, the ſon of Pxphene, that was 
nurſe unto the Muſes. This Crocus was {o fcrward in.learning of 
the Liberal Sciences, and in the praGtice of feats of Activity, 
that the Muſes entreated Jupiter that he might have a place in 
Heaven. To whoſe requeſt Fwpiter inclining, made him one of 
the 12 Signs : And to the end that he might expreſs the excellent 
qualities of the Man, he madehis hinder parts like unto.a Horle, 
thereby to ſignifie his lingular knowledge in Horſe-manſhip : and 
by his Bow and Arrow , he declared the ſharpneſs of his Wit. 
Whereupon the Aſtrologers have this. conceit,that he thatis born 
under Sagittarius, ſhall attain to the knowledge of many Arts., 
and be of prompt wit,and great courage. Virgil afirmeth this to 
be Chiron the Centaur,who for his lingalar Learning and. Juſtice 
| was 
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was made the Maſier of Achilles. At which time” Hercxles com- 
ing to viſit him (for he had heard both of the worthineſs of the 
School-maſter, and of the great hopes of the Scholar) brought 
with him his quiver of Arrows dipped in the blood of the' Ser= 
pent Hydra;but Chirox being detirous to ſee his ſhafts,and not ta-: 
king heed of them being in hishand,let one of them fall upon his 
toot,and being greatly tormented, not only by the anguith of the 
poyſon working in the wound, but much more becauſe he knew 
himſelf to be immortal, and his wound not to he recovered by 
medicine, he was enforced to make requeſtunto the Gods,that he 
might be taken out of the World , who pitying his caſe , took: 
him up into Heaven and made him one of the 12 Signs. 

* ro, CAPRICORNUS, the Goat, it conliſteth of 28 Stars. 
The Poets ſay, that this was Pan, the God of the ſhepheards, of 
whom they feign in this manner: The Gods having war-with 
the Gyants, gathered themſelves together into AXgypt , Typhon- 
the Gyant purſued them thither,whereby the Gods were brought 
into a quandary, that well was he that by changing his ſhape 
might ſhift for himſelf. F#piter turned himfelf into a Ram: Apollo 
became a Crow : Baccus a Goat : Diana lurked under-the form of 
a Cat: Juno transformed herſelf.into a Cow: Venw into a Fiſh: 
Pan leaping into the River Nzus , turneth the upper part of his 
body into a Goat,and the lower. part into a Fiſh. Jupiter won- 
dring at his ſtrange device, would needs have that. Image and 
Picture tranſlated into Heaven, and made one of. the 12 Signs. 
In that the hinder part of this Sign is like a Fiſh, it betokeneth 
that the latter part-of the moneth wherein the Sun poſleſſeth this 
Sign, enclineth unto Rain. 

+117. AQUARIUS, the Waterman: It hath 42 Stars, whereof 
ſome make the Figure of the Man : otherſome the Water-pot 3 
and ſome, the ſtreamof. water that ruuncth out of the pot. This 
is feigned to be Ganimedes the Trojan,the ſon of Ores and Callirhoe, 
whom Fupiter. did greatly love for his excellent favour.and beau- 
ty, and'by the ſervice of his Eagle carried him up into Heaven, 
where he made him his Cup-bearer, and called him Aquarius.O- 
thers notwithſtanding think it to be Dexcalion the ſou of Prome- 
theus whom the Gods tranſlated into Heaven,in remembrance of 
that mighty. deluge which hapned in his time , whereby. man=- 
kind was almoſt utterly taken away from the face ot the earth, 

Lhe unformed ſtars belonging unto this Sign are three. ol 
12, PIS- 
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. I2s. PISCES-the Fiſhes : thele, together with the line that 
knitteth them together, contain 24 Stars. The Poets ſay,that 
Venus and Cupid her ſon'coming upon a certaintime unto the Ri- 
ver Euphrates, and fitting 'upon the bank thereof, upon a ſudden 
cſpied Typhon the Gyant , that mighty and fearful enemy of the 
Gods coming towards themz Upon whole {ighr,they being (irick- 
en with exceeding fear, lept into the River, where they were re- 
ceived by two Fiſhes, and by them®faved from drowning. Verus 
for this good turn, tranſlated them into Heaven. Gwlielnws 
Poſtel/us would have them to be the two Fiſhes wherewith Chriſt 
ted the 5000 Men. The unformed Stars of this Conſtellation: 
are four. 

Thrs have I briefly run over the Poctical reaſons of the Con- 
ſtellations : It remains now that I ſpeak of the MiIky; way, 
VIA LACTEA, or Circulus Latiew , by the Latines (6 
called 3 and by the Greeks Galaxia 3 and by the Engliſh, the 
Milky way. It is abroad white Circle that is ſeen in the Hea- 


ven: inthe North Hemiſphere, it beginneth at Cancer, on each. 


ſide the head thereof,and paſſeth by Azrige,by Perſews,and Caſſio- 
peia, the Swan, and the head of Capricory, the tail of Scorpio, and 
thefect of Centarr, Argo the Ship.,and ſo unto the head of Can- 
cer, Som? ina ſporting manner do call it Watling-ftreet,but why 
they call it ſo, I cannot tellz except it be in regard of the nar- 
rownels that-it ſeemeth to have or elſe in reſpec of that great 
bigh way that lyeth between Dover and S.Alhoxs,which is called 
by our men, Watling-ſtreet. 

Ovid (ajth, that it is the great Cauſcy, and the High-way that 
leadeth unto the Palace of Jzpiter;but he alledgeth not the cauſe 
of the whiteneſs : belike he would have us imagine that it is made 
of white Marble. 

Others thereforealledge theſe cauſes: Jupiter having begotten 
Mercury of Maia the daughter of Atlas, brought the child when 
he was born,to the breaſt of Juno lying afleep : But Faro awa- 
king threw the child out of her lap, and let the milk run out of 
her breaſt in ſuch abundance that (ſpreading it ſelf about the 
Heaven) it made that Circle which we ſee. Others fay, that 
it was not Mercxry,but Hercules ; and that J#xo did not let the 
milk run-ont of her breaſt, but that Hercules fuckt them fo ear- 
nelily, that his mouth run over, and fo this Circle was made. 

Others ſay, that Satzry being detirous todevour his children, 
his 
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his wife Ops preſented him witha ſtone wrapped ina clout, inſtead 
of his child : This ſtone ſtuck ſo faſt in Saturn his throat as he 
would have {wallowed it,that without doubt he had therewith- 
all been choaked, had he not been relieved by his wife, who by 
preſſing the milk out of her breaſts ſaved his lite : the milk that 
miſſed his mouth(whereof you mult ſuppole ſome ſufficient quan- 
tity) fell on the Heavens, and running along; made this Circle. 

- Dr. Hood Commenting upon Conſtellations ſaith; The Stars are 
brought into Conſte)lations, for Inſtruction ſake, things cannot be 
taught without names: to give a-name to every Star had been 
troubleſome to the Maſter, and for the Scholar 3 for the Maſter 
to deviſe, and for the Scholar to remember :. and therefore the 
Aſtronomers have reduced many Stars into- one Conſtellation ; 


.that thereby they may tell the better where to-ſeek them /and 
. being ſought, how-to expreſs them. Now the- Aſtronomers did 
;bxing them into theſe Figures, and not into other, being.moved 
. thereto by theſe three reaſons : firſt, theſe Figures expreſs ſome 


properties. of the Stars that are in them as thoſe of thtRamto 
be hot and dry Andromeda chained betokeneth impriſonment, 
the head of Meduſe cut off ligniticth the loſs of that part: Oriox 
with his terrible and threatning geſture, importeth tempeſt and 
terrible effets. The Serpext, the Scorpron, and the Dragon,lig- 
nifie poyſon: The Bull infinuateth a melancholy pathion: The Bzar 
inferreth cruelty.&c. Secondly.the Stars (if not preciſely, yet at- 


ter aſort)do repreſent ſuch a Figure,and theretore that Figure was 


aſhgned them: as for example,the Crown,both North and Scuth, 
the Scorpion, and the Triangle, repreſent the hgures which they 
have. The third cauſe was the continuance of the memory of 
ſome notable Men, who either in regard of their lingular pains 
taken in Aſtronomy, or in regard of {Pme other notable deed, 
had well deſerved of Man-kixds 

The firſt Author of every particular ConſteVation is uncertainz 
yet are they of great antiquity 3 we reccive them from Ptolomy, 
and he followed the Platonicks ; fo that their antiquity is great. 
Moreover, we may perceive them to b2 ancient by the Scriptures, 
and by the Pocts.In the 38 Chapter of Job there is mention made 
of the PIzzades, Orion, and Arfurus,and Mizzarcth, which ſome 
interpret the 12 Signs: Fob lived in the time of Abraham, as Sy- 
derocrates maketh mention in his -Book 42 Commenſurandis loco= 
rum diſtautiis.. 
Now 
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' Now belides all this, touching the reaſon of the invention of 
theſe Conſtellations, the Poets in ſetting forth thoſe Stories, had 
this purpoſe, tomake men fall in love with Aſtronomy : When 
Demoſthenes could not get the people of Athens to hear him in 
a matter of great moment , and profitable for the Common- 
wealth, he began to tell them a tale of a fellow that ſold an Aſs; 
by the which tale he fo brought on the Arbenians.that they were 
both willing to hear his whole Oration , and to put in practice 
that whereunto he exhorted them. The like intent had the Po- 
ets in theſe Stories: They ſaw that Aſtronomy being for com- 
rodity ſingular in the life of Man, was almoſt of all menutterly 
neglected: Hereupon they began to ſet forth that Art under theſe 
Fictions 3 that thereby ſuch as could not be perſwaded by com- 
modity,might by the Pleaſure be induced to take a view of theſe 
matters, and thereby at length fall in love with them. For com- 
monly note this, that he that is ready to read the Stories, cannot 
content himſelf therewith, but defireth alſo to know the Con- 
Kellations, or at kaſtwiſke ſome principal Star therein, 
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IRST it ſeems not to be doubted, but that there was ſome Arricl- 1. 
Þ ii of obſervation of Bodies Celeſtial, as ſoon as there _ ſe 
were Men: conſidering that the ſpectacle which the Hea- ze beginning 
vens conſtantly preſent, is both ſo glorious, and fo uſefull,that ef the World; 
men could not have eyes to ſee, and not tix them attentively *#2u9h rude 
and conſiderately thereupon. For, among other Apparences, _ — 
when they ſaw the Sun daily to change the places of its tiſing * 
and ſetting, at certain times of the Year : to approach nearer to 
the Earth in its Diurnal Arch.,and atothers again to mount up to 
a height much more ſublime and remote from it: and that his 
coming nearer ro the Earth madeI7xter,and his remove higher 
made Symmer : we ſay,when they beheld theſe things 3 doubt- 
kfs, they could not but ſeriouſly remark and conlider this vicith- 
tude,according to which they might expect the Seaſon would be 
more hard,or mild, to them in this lower Region of the World. 
Again, ſo admirably various did the Moon appear, in her ſeve- 
ral ſhapes and dreſſes of light,that ſhe could not but invite mens 
eyes, and engage them to frequent Speculations : eſpecially when 
ſhe aſſumed thoſe various faces or appearances, at ſet and certain 
Times ; inreſpe& whereof it came to paſs, that every Nation 
meaſured their Times and Seaſons, by thoſe her conftant and pe- 
Hh riqdical 
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riodical circuits 3 and this, becauſe thoſe periods ſucceeded much 
more frequently, than the Erecions and Depreſons of the Sun. 
To theſe, we may add that beautiful ſhew of the Nightly Stars, 
undergoing likewiſe their Variations, according to the variety 
of Scaſons 3 aud morc particularly that bright itar of Lzcifer,xi- 
{tg ſometimes later, fometimes earlier, and ſometimes not at all 
before the Sun,and the like. But,what we ſhall principally note, 
isonly this 3 that though Mankind was long, before they came 
to make enquiries into the cauſes of theſe Caleſtial changes and: 
variations, reſtrained to {et periods : yet they obſerved them 
from the very firſt Age, and not only admired, but alſo accom- 
modated what they obſerved.to the uſes of their Lives and their 
Succeſſours. Here it might not be fruitleſs, to remember, that 
Prometbeus, who was imagined to have framed the tirſt Man, 
was alſo imagined to have given him an erected Figure, and ſub- 
lime Countenance 3 to the cud he might the more advantage- 
ouſly advancehis eyes to the Heavens, and contemplate the glo- 


ry and r.vtions of the Caeleftial Lights. But, becaule this is too 


General, and rude a way of obſervation 3 and it 1s our buſineſs to 


took back into thoſe tirnes wherein men firſt made ſuch Obſervati- 


ons of Syderal bodies. us gave them the hint and occaſion of redu- 


cing them to Method;and founding the principles of the Art,or ſci- 


ence of Aftronomyaherenponawe muſt have recourſe to the monu- 

£ ments in-SaeredV/rit forthe underftanding of that obſcure matter, 
Articl, Il. And indecd, the Light we expcd from Sacred Leaves,would 
Secredrecord, Gzgm be clear enough todiſculs all the darkne&,wherein the Ori- 
Moſes found Sinatof Aſtronomy ſeems involved;could we bar from them de- 
2o be the Firft duce the leaſt evidence for that which the learned Antiquary a- 
Aftronomer triong the Jews, FJoſtphw affirms of the Sons of Seth; wiz. that 
_ relfohs n of+ they itrvented the feience of the Heavens before the Fluod,and engra- 
Ab. lo Ante©'3 dl the fame 01 two Pillars the one of Brick #he other of Stone.that 
fo it might be preſerutd #n the one in caſe the fury of the Deluge 10 

come, ſhontd demolith undl Aefuee the other : or if there remained to 

FR us any the moſt flender'tefttmony of the Reaſon he there gives, 
P-Y of the ſo greatLonpevity of men in thoſedayes'3 namely.that the 
daration of their lives was fitfhciently Jong,to perfe& the know- 

lkdgof Aſtronomy, which requires full 600. Years, at the leaf, 

to the-obſervation of all the Varieties of Cceteſtjal motions : 

Wherenpon he notes, that the Great Year (as they call it) doth 

conſliſtof Hx Hundred common Years 3 the vilgar opinion being, 

that the Coeleftial Motions do continually vary. Donec 


Fe) EATER 
3 3-» $<-5-3J-3 3 7-2-0 ES 


—_— 


and Augmentation of Aſtronomie. 235 


_— 


Donec conſumpto, Magnus qui dicitur, Anno, Epigram, de 
Rar ſis in aritiquum redeant vaga fidera curſums, © 
Dualia preteriti ſteterant ab origine munai. 


Again, the buſineſs might be deduced from not long after the 
Flood, if in Scripture we could find but the leaſt word from * 
whence might be argued the truth of what the ſame Author 
writes 3 namely, that the Egyptians were taught Aſtronomy by A- 
braham. Probable enough it is, we confels, that Beroſus, and 0- 
thers, quoted as well by Joſephws.as Euſebius,had read fome ſuch 
thing in ſome Book of the old Rabbins : but that the ſame ſhould 
be fetched from Holy Writ, is moſt improbable, therein being 
) no mention at all of any ſuch thing. Belides,there are pious and 
- learned Doctours,and among them Sa2l;anw, who will not allow 
y it to be fo muchas probable, that Abraham ſhould inſtruct the 
- Egyptians in Aſtronomy : becauſe of the very ſmall, time of his 
oO | ftay among themin FEgypr.It is written indeed,that Abraham came Gen. rt, 
Oo | from Ur of the Chaldeans : but not that he received Aſtronomy 
- | from the Chaldzans, or that he delivered it from them to the E- 
- | gyptians. And therefore they conclude,that what Foſephus ſaid 
i- } of Abrahams reading Aſtronomy in Egypt,may with more pro- 
u- | babllity be imputed to his Great grand-Child, Foſeph. Con- 
Tr | cerning Him, therefore,we read (in truth) that he was tingularly 
1d | favourable to the Prieſts in Egypr, at ſach time, as all the reſt 
r1- | of the People mortgaged their Lands to the King, for bread, 
te- | during that wofull and long Famine. For, He excepted the 
a» || *Lands belonging to the Prieſthood, and ( as the Text faith ) af- 6% 47- 
12t N igned them certain portions out of the publick Granarics 3 fo 
r4- | that from Hence may be proved (what Ariftotlz tells us from 
vat | other Authority ) that amongſt the Egyptians, the moſtancient 1. Folie. caps 1, 
70 | Nation, the Prieſts were exempted from labour, and left to the 974 Metaph. 
to | exfie employment of their minds : and that this gave themocca- © * 
7es, | fion-toinverit and conſtitute the Mathematicks : and yet for all 
the F this, itis not written, either that Joſeph taught thoſe Egyptian 
w- | Pricfts the Mathemarticks,or that they taught them to him. And, 
aft, | perhaps that Favor he ſhewed the Prieſts, was an argument not 
ns: | only of the Refpect and Veneration born them by the King and 
oth | all his peoplezbut alſo of his particular Gratitude toward themin 
mg, | that He, who had beeri bred up only to as and Coun- 
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try imployments, and was wholly ignorant of all Arts and Sci- 
ences, at his firſt coming among them3 being afterwards advan- 
ccd to the height of aCourtier,and luſtre of a Favorite,had been 
inſtructed by them in fomething more noble and ſublime. And 
truly the Divine M:ſ+s, not long after admitted into the ſame 
Court,is not delivered ſo much to have erudited any others, as 
to have been himſelf learned in all theWiſdom cf the Egyptians. 


| Nevertheleſs conlidering that this Wiſdom of the Egyptians, 


doubtleſs contained the Mathematicks 3 and that Aſtronomy,was 
ever eſteemed the beſt and nobleſt part of them: this Erudition 
of Moſes ſecms to be the moſt ancient monument of_ the Science 
of the Stars, that can be found in Holy writ. | 
Aſtronomy you ſee 1s of great Antiquity, even upon the Re- 
cords of Divinity 3 and might be proved of much greater,could 
we but evince (what ſome alledg) that the Hiltory of Job was 
pen'd by Moſes, as living a good while after him. Becauſe Fob 
there mentions Ar&zrns,Oriox,and the Hyades,or watery Conltel- 


Jation : and thcrefore it muſt be, that before that time the Stars 
had been ranged and diſpoſcd into certain Afſteriſms,according to- 
ſome certam methcd or artificial Theory then in uſe. But.be the. 


time of his life never ſo uncertain, yet we may certainly obſerve 
from the Hiſtory thereofithat it ſeems Job,being an Alien to the 
Hebrews,derived his knowledg of God from that which in Scrip- 
ture is called Caloruam Exercitus,the Hoſt of Heaven. Foraſmuch, 
as the Inviſible things of God are not ſo well learned from any 
viſible things of nature,or the effects of his Wiſdom and Power, 
as from the Ccoleftial Orders, and therefore Syzeſizes juſtly call- 
ling Aſtronomy | wpoiur:y tiroenulw | a truly-venerable Science;he 
Gith,that it advanceth the mind to ſomething of greater both An- 
tiquity and Nobility, viz. incffable Theology. That we may be 
brief,and only touch upon that ſcntence in the Book of Wiſdom 
that God gave to Solomox,among other of Natural Sciences,to u#- 
derftand theCourſe of the Year,and the diſpoſitions of the Stars.if any 
thing in Sacred writ doth expreſly prove the Antiquity of Obſer- 
vations Aftronomical.and the founding or erefting any ſetled Art 
thereupomit mult be that,of which the Holy Prophets complain'd 
in their dayes'3 viz. that there were Chaldeans, who at Babylon 
did contemplate the Stars, and compute the Months,that from them 
they might foretelthings to come. For, from hence we underſtand, 
that the obſervations of the Motions of Heavenly bodies was a 

| ; certain 
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certain profeſt Artzand of great Antiquity among the Chaldeans, 
In the Secoxd place we are to revolve the Records of Ethnick, Articl. 3. 

Anthors,to ſee if among them we can tiud the time of the Na- Etbpick 7:6 

tivity of Aſtronomy. | = m_ "a — 

Look we therefore back.firſt,into the remains of that part of ,,;; firſ thoſe 

Time,which is called Obſcure cr Fabulous , becauſe poſſibly c- of Fabulous 

nough ſomething of truth,concerning our enquiry,may be found times + aceer- 

wrapt up in the darkſome ſhrouds of Fables.And begin we «t the £4 19 which 

moft ancient of Heathen Gods,Celxs.,in Greck 'Oveoyds who, as ns Found 

Diodorns Siculus delivers, was ſo named, becauſe of his high de- ,,; - 

votion to, and delight in the obſervaticn of the Stars.. This cmi- mer : 

ucnt perſon being the Father of many Sous, as Atlas, £aturnzs, 15. 3. 

the Titanes, and among thoſe.eſpccially. Fyperion and Fapetus;it 

is lawful for us to conjccture, that led by his example, his whole 

family were addictcd to the fame ſtudy. For {ccing, that Culzs wnd ufier bio 

lived in Mawrita#ia.not far from the Occan;and thence extended bh: S2n-. 

his Kingdom not ouly over all Africa, but alfo into a coulidera« 

ble part of Ezxrope : it is well known that his Son. Atlas, who A 

ſucceeded him in the ſame Dominions, is allowcd to have given Artlos, ws 

his name to the higheſt Mountain of that Country 3 only bccauſe *-#g5: 45iroz0- 

he had made his obſervations of the motions of the Heavens and 2 © F# 55» 

Stars, from the top thereof.. For theAncients in thoſe dayes, as 

the vulgar now in ours,imagincd the arch of the Heavens to be 

{o little diſtant from the tops of grcat Mounggins.as that by how 

much the higher any man aſcended on.thoſe hills,by ſo much the 

more clearly and diſtintly might he behold Carleſtial objects. 

To this, Diodorus, Plinie, and others add;that Atlas was teigned j;,, +, 

to ſupport Heaven on his Shoulders,only becauſe He had framed 1it, 2. cop. 8+ 

a Sphear, wherein the whole Heavenly machine was ſtrongly re- 

preſented:and Clemens Alexandrinus obſerves,that Hercules, be- 5, 1. 

ing both Yates and Phyſicus,a Prophet and Philolopher,was repor- 

ted to come and relieve Atlas (his great Uncle) by taking the vaſt 

Burden of Heaven upon his own Shouldersbecauſe He ſucceeded 

him in that difficult _task,the Study,or ſcience of Carleſtial bodies. 

Of Heſperzs, the Son of Alas, it is recorded, that while he was .y.rperys. . 

bulie in ſpeculating the Stars, on the top of the ſame mountain, he. : 

was ſnatched away by the violence of ſome diſcaſe, and could ne-- 

ver be found : and that thereupon, the common people,in reſpect 


of his piety and juſtice, gave his name to the moſt beautiful ard 
reſplendent Star,which is alſo.called Veſperugo,beingV/enus,while, 
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ey Pa:g5- ſhe is in the Weſt. As for his Sifters, called both Atlartiades,and 


ters ,heAtlan- 
tiadesendPlei- 
des, from one 
of whem came 


Mercury. 
1 Aſtron. 


lib. 3o 


libs de Aſtrol. 
5. Tuſculan, 


2 


Jaturn, Who 
delivered the 
ſame to his Son. 


Jupiter. 


Pleiadss ; theſe likewiſe gave their name to that glomeration of 
Stars, which are viſible in the back of Taurwr:and of one of them, 
named Maia,was born the famous Merczriws;faid to have brought 
the Science of the Stars firſt into Egypt. Whence Marcilius wri- 
ting of the Aſtronomy of the Fg yptians, Saies of Mercury, 


Tu Princeps, | Authorq; ſacri, Cyllenie, tanti. cc. 


Though we wel know.that the £thiopians allowing the Eg yp- 
tians to be no other. but one of their Colonies.fent abroad to find 
room to ſubſiſt in, contend; that they received Aſtronomy from 
them : as firſt Dzodoras. and after Lxcian have obferved.Hereit is 
well worthy our commemoration, what Cicero faith, as of Atlas 
and Prometheus, ſo alſo Cepheus, a King of the Ethiopians : viz, 
« Neither had Atlas been believed to have ſuftain'd Heaven, nor 
* Prometheus-to have been chain*d on Cancaſus:nor Cephers with 
* his Wife, Son-in-Law.and Daughter,to have been ſtellifhed:had 
© not their Divine cognition of Caleſtial bodies firſt occaſioned 
© the perpetuation of their Names in the diſguiſe of Fables. 

To return to Satzrry another Son of CalwHe,leaving Africa, 
and reigning only in Traly, Sicily and Crete ; may be thought to 
have proſecuted hisFathers ſtudies,no leſs than the former:and we 
have this argumerWfor it,that the ſloweſt of all che' Planets bears 
his name.to this-very Day.probably.becaufe he was the firſt who 
underſtood the motion and courſe of that Planet, which was by 
the Greeks called Kpby&r from 9x4yO0r Time, forafmuch as of all 
the CeeleſtialCircuits,none was tound ſo diuturn. And of his Sons, 
ftince Plxto addicted himſelf intirely to Husbandry, Neptxne to 
Navigation;we may conceive, that Jwupirer.,agplying his mind to 
nobler cares;fuccceded his Father in the ftudy of the Heavens:as 
alſo that he choſe Olympus, acconnted' the higheſt moutitain; to 
make his obſervations upon : fo that in procefs of tirhe he came 
therefore to be called Olympus,and the name of that mountain to 
be transferred upon Heaven it felf, whoſcorders and laws He well 
underſtanding,was thereupon ſaid to have theDotminion of Hea- 
ven.Certain it is, that the Grec7a7s aſcribed the Oripgirial of this 
nobleſt- Science,partly to the Gods themſtlves,atid partly to anci- 
ent Herg*s;which Achilles Tatin ſeaſonably alluding unto,intro- 
duceth old Zfchylus attributing to God, that He ſhewed' the 
Ritings 
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Rilings and Settings of the Stars.and diffnguiſh't Winter, Sum- 
mer, and the other Scaſfons 3 and Ovid Fathers the ſame wholly 
upon 7piter. 


——— —— 


Perg; Hiemes, eAiflmzq; & in equales Antumnos, 1 Manor. 


Et breve Ver, ſpatits exegit quatwor Annum. 


_ Befides,jit is in the Fiction,that Jxpiter took his Father, Saturn, 
bound him,and precipitated him into Hell.Now this ſeems to in- 
timate, that Jepiter having impoſed his own name upon one of 
the moſt eminent and illuſtrious of the Planets.gave that of his 
Father to another of them.that was more remote, lituate in the 
deepeſt parts of the Ethereal fpaces,and of the ſloweſt progre(s : 
though all this while we are not ignorant, that thoſe namcs were 
hxed upon thoſe Planets a long time after: ſince more anciently 
the Planet Jupiter was called Phazton.and that of Satzry,Phenon. 
For, we may collc& very ncer as much from Lucizz, who by 
Tartarus underftands the immenſe Altitude,or Profundity of the 
Etherial Region : and fo denies that Satrrz was either exiPd by 
Fupiter into Hell.or c2fi into bonds 3 as common heads were per- 
ſwaded to belicvc. 

As for Hyperion,Diodoras hath a tradition.that he being of the 


-2 


progeny of old Czlus,demonſtrated the courſes of the Sun and yy erivn, 


Moon:and therefore called the Sun Hel;os.after the name of his 
Son 3 and the Moon. Selexe, after that of his Daughter. 
Laft of all comes Japerxs,whoalfo was the Son of Calns, but 


performed nothing worthy commendation im the advance of his Japervs. 


Fathers Specnulations : but Promethens,whom he begat,was there- 


4+ 


whom 


came Prome- 


fore imagined to have been chained on the Hill Caucaſs, and to: (1, who fol- 
have his heart perpetually torn by a hungry Eagle or VulturzBe- jwed the ſame 
canfe(as Servius expounds the riddle)with reſtleſs care,and (oli- Huc.inEccl,7s 


citade of mind, he conftantly excruciated himfelf with obſerving 
the Stars, and ftndying their Afcenfrons and Declinations. We 
ſhall not inſiſt upon what follows im the fame Author, namely 
that thisPromethens was the firſt, who introduced Aſtrology to the 


Aſſprians (not far from Caucaſus: ) it being more uſetull for us 


now to obferve;that He was imagined to have flolen Fire from 
Heaven, for the inannimation of Man, for no other reaſon, but 
becauſe he infuſed this Heaven-fetch*t Knowledgmnothe breaſts 
of mcn,and mflamed their ſouls with the defire and loye thereot. 


For, 


—_ —— 
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lib. 2. 


lib. 37, ©. 10, 


ſed:dPhaeron, 


Dedalus, 
Icarus, 


de Afr ol. 
in Iſacog, 


t or, as to the-remaindex 3 foraſmuch as Belzs was the ſame with 
Zapiter, atnong the Aſſyrians,as Diodorus teſtifieth : it is He ra- 
ther, who was accounted both the moſt ſacred of their Dietics, 
and the Inventor of this Sideral Science 3 as Plixy afhrms. 

It is not needful for us here toexamine many other of the an- 


cient Traditions,accounted likewiſe among the Fabulous 3 as, in 


particular,the Fable of Phaetox,which hath this Mythology,that 
in his life time he had made a conſiderable progreſs toward the 
difcovery of the Sun's Annual courſe 3 but dying immaturely,he 
teft the Theory thereof imperfect. That other of Bellerophox, 
whom Interpreters maintain to have been carried up to Heaven, 
not by a flying horſe,but a ſtudious and contemplative mind,cager 
in the quelt of Syderal myſteries. That of Dadalus,who indecd,by 
che fame towring ſpeculations, as by the artifice of wings, moun- 
ted up to the Northern part of Heaven; while his leſs ingenious 
Son, Tcarws, falling ſhort in his attempt of imitating his Fathers 
ſublime flight (as not ſo well underſtanding the demonſtrations 
of the reaſons of his Theory ) flagged very low in his Studies : 
and fellfrom the true and apodictical cognition of Celeſtial mo- 
tions and viciffitudes : with many other the like recounted by 
Lucian; as that of Endymion, the favorite of the Moon,of Tire- 
fras, the Prophet, 8c. Yet one thing there is mentioned as well 
by Lucian, as Tatins, which we cannot well paſs by ; which fall- 
ing under the account of Heroical times, ſeems to come ſome- 
what near to-that which is calledHiſtorical.And that is the nota- 


Arrevs and ble Contention that aroſe betwixt Atrexs and Thyeftes about ſu- 


Thyeſtes, 


pream dominion. For when by the publick Conſent and Vote of 
tae Argives, the Kingdom was to be his of the two, who ſhould 
give the moſt eminent teſtimony of Science : it came to Atrers 

thare to be King : becauſe, though Thyefes ſhewed them the ſign 

Aries,in Heaven(for which he was honoured with a golden Ram) 

yet had Atrexs declared a thing more excellent while diſcourſing 
about the variety of the Sun's riſings. He made it appear, that, 
the Sun and the World (7.2.the Starry Orb) were not carried the 
ſame,but quite contrary wayc$zand conſequently.that that part of 
the Heavens which was the Weft or Occident of the Starry Orb, 

was the very rifing, or Orient of the Solary. Hence that verſe of 
Ewuripides, | | 
Aria; 3D 45 owy That vevria ov 

Lui Altrorum enim contrarians oſtenait viam. 


| © —_—_————__ 
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To the fame times likewiſe are we to refer the Inſtitution of Hercules and 
the Olympick Games,by Hercules ; which after a long interrup- TFhirus 
tion were renewed by Tphitus. For, inaſmuch as thoſe ſports 
were inſtituted for no other end (as may be aſſured from Cenſo- 
rius ) but that their celebration might put men in mind of that 
Iitercalation of a month and halt, that was to be made con- 
ſtantly every fourth Year, in reſpect of thoſe tour times eleven, 
or fourty four Dayes, by which the motion of the Moon antici- 
pated that of the Sun 3 and the four times fix hours,or one whole 
Day,by which the circuit of the Sun exceeded 365 Dayes : ma- 
niteſt it is,that Hercxles could not underſtand this, without ha- 
ving firſt exactly obſerved the Motions of the Sun and Moon. Hi- 
ther alſo belongs that which is reported of Orphexs who muſt Orpheus, 
needs have attentively obſerved the ſeven Plaxets,if it be true,as 
Lucian avers, that he repreſented their Harmony by his Sevex- de 4ſ?r-/. 
ſtringed Harp:which the Grecians thereupon deligned in Heaven, 
by ſome ſtars,that to this Day retain the name of Lyra. So like- 
wiſe doth what Sophocles faith of Palamedes, who pointed out Palamedes. 
the ſeveral Aſteriſms, and particularly, 


—_ 


cap, 13, 


; "A pix]e ETegpas Te, x) xw@ Aluxear Jv(uv 
| HUrſum volutam : gelidum & occaſum Canis. 
And laſtly, what Homer recounts, that in thoſe times were Homer 


. Wcll known ( betides Bootes and the Bear, or Wain) 


p _ ITaniadts, I Tadzs Te, 78 Siy@ 'QeiwyG- Od'fs. E. 

1 Pleiades, atq; Hyades, roburq; ipſum Oriones.' 

s : | 

A '. We have now ſtruggled through the Darkneſs of Fabulous artic!, 4. 

) | Times,and areadvanced as far as to diſcern the twilight of Hi- | 
g Rorical. And here, the firſtthing we clearly perceive,is that the 5,.,,q, thoſe » | 


t, | whole Controverſie about the Antiquity of Aſtronomical Ob- Hiftorical 
\e ſcrvations lies betwixt the Egyptians and the Aſſyrians,or Baby- times ; accord: 
)f | Jonians. For, as to the Grecians, though ſome have thought > Lee ou > 
' ; .) . quity of 
» | they might put inalfofor a claim to the honour of being the Au- ,6,,,,*08fcr- 
of |} fhors of this admirable Science z yet by the Verdi even of P/4- wations belongs 
to himſelf, they are to lay by the pretence of competition, either to the 
* For, faith He, the tirſt that made Syderal inſpeQtions, was a = | i -j 
* Barbarian z a more ancient Nation than ours bred thoſe _ a Er "n= 


I 1 WnaO 
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T1, Antig. $ 
37 Epinom. 

2. lib. de A. 
ftrolegs Jſages. 


{ee. citat, 


de Divingh, 


« who tirſt devoted their minds to that Study , in reſpe& of the 
« Summer-like ſerenity and perſpicuity of the Air, fuch as Egypt 
« enjoyes, and Syria, where all the Stars are clearly vilible , and 
« no clouds or miſts to obſcure the beautifull face of Heaven, 
And certainly, if we except what we newly mentioned , the In- 
ſtitution of the Olympick, Games by Hercules,and the reſtauration 
of them after ſome Intermiſſion, byTphyt#s, which hapned about 
$00. Years bcfore Chriſt ; and ſome places in the writings of 
Homer, and more eſpecially of Hefiod, who lived near upon the 
fame time, or not long before ; we ſhall tind that the Grecians 
can produce no Monuments of their Obſervations of the Hea- 
vens, more ancient than thoſe of Thales,whoAouriſh'd full 600. 
Years before Chrift ; and who yet borrowed his knowledg of 
Etherial Matters from Egypt. It being manifeſt therefore, that 
the Agyptians,or theis Prieſts, are the only men,that ought to be 
admitted to a diſpute with the Aſhrians or Babylontans, or their 
Philoſophers, concerning the Antiquity of Obſervations, and 
that their ſeveral Pleas ſeem equally reaſonable. Truly, it is no 
caſte matter to determine the difference, fo as toplace the Laws- 
rel on their heads to whom it doth of right belong. For, albeit 
Feſephus aſſigns the Honour to the Chaldeans ; and others again 
ſtand firmly for the Egyptians:yet Plato, Diodorus, Lucian, Achilles, 
Tatins,and others alledg ſuch quotations for each party,as ſeem to 
have no other.,but the authority of the parties themſelves. Nor 
ought that teſeem ftrangesfince both ſides equally alledgithe con- 
venience of their vaſt Companies,and the ferenity of thesky;fince 
they both boaſt themſelves the Original Nation, and allow their 
Competitors to be only Colonies, fince both glory in fabulous be- 
ginnings,which we cannot trace or diſcuſs;and both recur toegre- 
glous falfhoods about the time when their Anceſtors firſt made 
Celeſtial Scrutinies. For, the Caldeans (as we find in the Re- 

iſter of Diodorus) afirm,that their Nation applied themſelves to 


. theſe Studies, from times of incredible Antiquity, viz. of four 


hundred and three thouſand Years : And the Egyptians (as Cicero 
obſerves) talk of Obſervations of four hundred thouſand and ſe- 
venty Years ſtanding. Unleſs you ſhall pleaſe to conſign the Vi- 
Gory to the Egyptians, becauſe they puta value only themſelves 
by Auction.As it it were not enough for them to boaſt thoſe four 
hundred nine thouſand Years (mentioned by Laertics) in which 
from the time of Vulcan,the fonof Nilus,to that of ——_— of 

ea0n, 
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ted to nothing at all:and thoſe of the Chaldeans to very little. For 


——— __ 
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Macedon. there happened of Eclipſes ofthe Sun three hundred ſe- inprefate 
venty three,and of the Moon eight hundred thirty two. Theſe 
conſiderations premiſed,we cannot indeed deny but theEgyptians 

had ſome Obſcrvations.ſome ages before Thales and other Grec#- 

ans travelled among them : but, when we would enquire more 
preciſely into the time, when thoſe Obſervations firſt begun 3 we 

find our ſelves at a loſs,and brought back again into the Cimme- 

Tian obſcurity of Fabulous Times. 

Now foraſmuch as, though Plizy writes, that Epigenes found #6.9 <- 56, 
no Obſervations among the Babyloxians of above ſeven hundred 
and twenty Yearsantiquity.and thoſe engraven on artihcial Tiles 
or Slates 3 and the moſt ancient Eclipſes deduced trom them, were 
tranſmitted to Prolomy, about the fame number of Years betore /» Almage-A. 
Chriſt 3 and that by the great Hipparchus. And to theſame Time #% 4: <4: 6. 
belongs what Beroſus and Critodemw fay.that in their Dayes,there 
were extant no Obſervations of more than four hundred an4 
thirty Years,as may be found alſo in Pliny : foraſmuch,we ſay,as 
we have brought ſome confiderable Monuments of Obſervations 
much elder than that timezyet ſhall not concede beyond what the 
Cbeldzans themſelves profeſt, when they teſtihed to Califthenes 
(who went to them upon no other errand, by the per{wafion of 
Ariſtotle,as Simplicius relates) that they had nothing of that kind #in 715-3. de Ex- 
among them beyond a thouſand nine hundred and three Years '*> "4 com» 
paſt : which Years ſeem to commence at Ninws,the Son of Belus, 745: 
and firſt King of the Aſſyrians. It is clear, that the Antiquity of 
Obſervations ariſeth to (but not above) one thouſand and ninety 
Years before Alexander the Great. 

But, alas ! after all this great ado, What did the Obſervations Articl.g; 
themſelves amount unto?Why truly,for ought we can gather from Tet neither «f 
all that is extant concerning them,thoſe of the Egyptians amoun- #þ:7 obſerved 

anything cunſt- 
the Egyptians, we confeſs, are {aid to have obſerved the riling of pre > gt 


the Dog-Star.aud ſome other, no very dithcult appearances : but of Times : bus 
we have no remains delivered down to us, of that or any other £977upted whar 
particular they obſerved, with the exact deſignation of the time, OY _— _ 
as they ought. And from the Chaldeans we have as little,belides ,,,qu&ion of 
thoſe Eclipſes mentioned in Ptolomy. But when I ſpeak of the E- Aftrology 
gyptians.l except Ptolomy himſelf,and ſome others who lived and Judicial. 


{tudied at Alexandria, about three hundred years before the Na- 


——— 


tivity of our Sayiourzor after Alexander:as Timocharis, Eratoſfthe= 


Ii 2 aes. 
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Of the Antiquity, Pzogreſs | 


toc, citdte 


lib, 1s 


| nes, Hypparchus:. for all theſe were either Greczars, or to be ac- 


counted among the Grezians,jn reſpect of the language they uſed 
<n4 wrote in,rather than among the ancient Egyptians, by whoſe 


Inventions even Ptolomy himſelt (one of their own Country-men, 


without diſpute) was very little, or nothing at all athiſed in his 
Study of Aftronomy. But,what concerns as well the Egyptians, 
as Chaldeans ; their Obſervations are to be diftinguiſh'd (accor- 
ding to the diviſion vulgarly received) into( 1.) Aſtronomical and 
(2.) Aſtrological : the tormer relating to the Motions, Magnitudes, 
Diſtances,and Proportion of the Stars 3 the Latter to the Effes 
of them,which they conjectured were dependent on the Vertues 
and influences of Heavenly Bodies,as well in the affections of the 
Air, as in the actions and affairs of Mankind. For, both Nations 
being wonderful prone to Superſtition, and ſurpriſed with ex- 
cc(s of Admiration at the Eclipſes of the Sun and Moon, when 
they firſt beheld them 3 and obſerving ever now and then ſome 
Stars that moved in Courſes contrary to the Weſt, they began 
preſently to think, that thoſe apparences happened not without 
natural Cauſes 3 and that it remained only on Mans part, to ſtu- 
dy how thoſe events might come to be forcknown, which thoſe 
apparences did portend. Hereupon, having attributed the moſt 
powerful Vertue to the tive wandering Stars ( as Diodorys teſti- 
fieth particularly of the Chaldeans ) as underſtanding them to 
be the proclaimers of the will and purpoſes of the Gods ; be- 
cauſe they ſometimes aroſe, and ſometimes ſet in various places 
of the Heavens, becauſe they varied their magnitude and colour: 
therefore they conceived.that they ought to addreſs their Studies 
and Diſquifitions principally to theſe varicties. 
they imagined, that the higher the place was, from whence they 
ſhould obſerve theſe Wandering Stars, the more clearly and di- 
ſtinly might they be diſcerned 3 they builded Structures of vaſt 
altitude z and particularly that immenſe Tower at Babylon, 
deſcribed by Herodotus, from the higheſtarea whereof ( where 
ſtood alſo the Temple of Belus) thty might exa&ly behold and 
obſerve the rifing and ſetting of the Stars, and other Syderal 
occurrences. They took notice likewiſe, that thoſe five Planets 
did keep almoſit'the ſame Courſe, as the Sun and Moon ; and 
thereupon they pointed out the Zodiack, imagining that there 
muſt be ſome eminent vertue in that part of the Heavens;becauſe 
all the Planets kept conſtantly to it.. And this Zodiack they = 
vide 


And, becauſe 


> wu 
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vided into twelve parts, or Signs 3 becauſe the Moon run it over 
twelve times, and the Sun only once in one Year : and according 
to the number of the Dayes, during which the Sun was in paſ- 
fing through one Sign, they diſtinguiſhed each Sign again- into 
thirty parts, which we call Degrees. I ſhall not recount to you, 
haw they would have Twelve Principal Dieties belonging to 
thele twelve Signs, whereof cach had his particular regiment 
over his proper Sign and Month dependent thereupon : nor how 
they ſubſtituted thirty of the ftixt Stars, to atſilt the Planets, 
and called them Conncelling Gods : nor how they placed twelve 
Stars alwayes vilible in the North.,tor government of the Living; 
and as many more in the South, alwayes viſible, for the govern- 
ment of the Dead, there gathered together, with many other 
the like dreams and ridiculous abſurdities. But the thing I think 
moſt worthy your notice,is, by what rude kind of artifice they di- 
ftinguiſhed the Zodiack into twelve Signs 5 as we tind it deſcribed, 


q concerning the Chaldzans, by Sixtus Empiricus, and concerning 


1 Drop by Drop into another Veſſel, placed beneath to receive itz 


the Egyptians, by Macrobius. 
The manner was this. They took a veſſel with a ſmall hole in 
the bottom.and filling it with Water, ſuffered the ſame to dikill 


and this from the moment of the riting of ſome one Stat or other, 
obſerved in one Night, until the moment of its riting again 
the next night following. The Water fallen down into the Re- 
ceiver, they divided into twelve equal parts, and having two 0- 
ther ſmaller Veſſels in readineſ(s,cach of them tit to contain one 
twelfth part of the Water, they again poured all the Water into 
the upper Veſſc].and ſtrictly marking the ritng of ſome one Star 
in the Zodiack, they at the ſame Moment gave the Water leave 
to diftill into one of the ſmaller Veſſels,. and fo ſoon as that was 
filled, obſerving likewiſe another riting Star, they put under an- 
other ſmall Veſſckand ſoalternately ſhitting the {mall Veſlels,they 
noted, if not in one Night, yet in many, the twelve Stars, by 
which they might diſcriminatE the whole Zodiack into twelve 
equal parts. . Now with what Art and exactneſs theſe Ancients 
meaſured out the Heavens, may be conjectured from this one 
example. . I might adfer another foppery of the Chaldeans, 
from the ſame Empiricus, who relates, that taking it for gran- 
ted, that the tuture fortunes of Men did depend on their particu- 
lar Horoſcope, or Sign riling at their Birth 3- when they had a 


nind . 


ad Aſtrolog. I; 
in S:mne 21. 
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: tbid, cap. . 20s 


————_— 


mind to divine in this Kind, Two of theſe wiſe men agreed toge- 


ther in the Calculation of the Nativity of the Pertſon propoſed: 


theone ftood by the Mother in Travell, the other on fome high 
place near at hand,and as he that was below gave the Signe,that 
the Infant was then newly come into the World, the other above 
took care to obſerve the Signe, that was juſt then newly riſen. 
But, it will be of more uſe for us to hear what Macrob:us tells 
of the Egyptians.  They,when they would know the Diameter 
of the Sun, had in readineſs a Veſſel of Stone, hollowed to the 
form of an Hemiſphere,cxactly made, witha ſtyle or Gnomon 
erectcd in the middle, and twelve Horary Lines drawn within ; 
And on the very day of the Equinox, obſerving the Moment, 
when the upper Limbus of the Sun firſt ſhewed it ſ{elt above the 
Horizon 3 they marked that place on the brim of the Veſle], 
on which the Gnomon caſt its ſhadow. Then again marking 
that place,on which the ſhadow ended, when the lower Limbus 
of the Suns body appeared juſt above the edge of the Horizon 
they meaſured the ſpace or diſtance betwixt the two marks 


. of the Shadows, and found it to be the ninth part of an hour, 


or the hundred and eight part of the Hemiſphere, and conſe- 
quently the two hundred and fixteenth part of the whole Cir- 
cuit : and from thence they deduced, that the Diameter of the 


. Sun was the two hundredth and ſixteenth part of its whole Orb ; 
- (which, in truth, is the 7ooth neer upon) or did contain one 


-Degree and an hundred Minutes 3 which yet is no more than 


' halt a Degree, or 31. Minutes,at moſt. "Lo this we might ſu- 


per-add.that it was the practice of elder times, to commenſurate 
the Diameter of the Sun by an Hydrologie.or Veſſel of Water ; 
colleQing the ſame from part of the Water flowing down the 
whole Day, which had dropped until the Sun was wholly ri- 
ſen 3 as is infinuated by Plutarch,and deduced from Capella : but 
Cleomedes hath at large declared,that this way of meaſuring by 
Water falling ſlowly and equally from Veſſel to Veſſel, was an 
Invention of the Egyptians. Now the reaſon, why we touch 
upon theſe particulars, was only to fatisfy.that(as we faid afore) 
no great matter in Aſtronomy was ever obſerved cither by the 
Egyptians, or by the Babylonians. 

And, if you deſire any further Argument thereof 3 Pray take 
this. They were very far trom ſuſpe&ing, that the Fixt Stars had 
any motion proper to themſelves 3 or that they had any Eccen- 
cricity 


GG... as a an and. ae ISS 


Son, png my A ay 


' ind in} PQ 


and Augmentation of Aſtronomie. 


tricity (excepting only that the Egyprians thought Venus and 
Mercury to move round about the Sun, as their center ; as is 
affirmed by Macrobixs, and ſome others) or that the Sun had 
any Apogerm at all z with many other Particulars fully as conli- 
derable. Which doubtleſs mult be the reaſon, why they invent- 
ed no Hypotheſes, by which they might regulate themſelves, in 
making their calculations of the various motions of the heavenly 
bodies. And Peter Rams not long fince complained, that we 
have not our Aſtronomy free from the trouble of Hypotheſes ; 
ſuch as the interpreters of Ariftotle themſelves, and Proclus on 
Timeus have recorded the Egyptians and Babylonians to have 
had amongſt them : while,introth, he complaind, that we had 
not our Aftroxomy as rude wi'd and impertect,as theirs was. For, 
however ſome Hypotheſes axe more timple (and fo more eaſy) 
than other-ſome : yet it is abſolutely impoſſible, that Aſtronomy 
ſhould conſiſt without ſome or other. Hereupon, they could 
obſerve, indeed.that the Planets were one while Direct in their 
Progreſs, another while Retrograde, and then again Stationa- 
Ty; that they in their wanderings ſometimes inclined towards 
the North, and ſometimes deflected again towards the South ; 
but all that while, they could neither comprehend the rea- 
ſons of thoſe various apparences,nor calculate them by numbers. 
The moſt they could doe,was darkly to repreſent thoſe motions, 
by certain Heeroglyphicks,as in particular by the windings and 
flexures of Serpents 3 and the motion of the Sun,only by a Beetle 
rowling his pill of dung backward : as we may read in Clemens 
Alexandrinus: and then came Exdoxus, who having learned 
that variety of motions among them, was the tirſt who invented 
Hypotheſes of various Orbs, tor the Solution of the Phenomena. 
Again, they were very far from attaining the determinate 
places of the Fixt Stars, according to Longitude and Latitude ; 
or according to their Right Aſcention, and Declination, ſo that 
neither could they define the true places of the Planets,by Com- 
paration to the Fixt Stars, nor (conſequently) deligne any Ob- 
ſervations with due exatneſss And truly this was the Cauſe 
why Hypparchus met with no obſervations, either of the E- 
gyptians or Babylonians, by which he could receive the leaſt 
help or advantage, toward his compoling either Hypotheſes, or 
Tables to repreſent the motions of the Five errant Stars: and 


Ptolomy was the firſt, who partly by the benefit of Obſervations 
| | eft 
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lett him by Hipparchus, and partly by thole he made. himſelf] 
became able to attempt ſuch a Work 3 as ſtands recorded in his _ 
Almageſt. There were only the Eclipſes, which both theſe Na- 
tions had ſet down : as obſerved in their Commentaries: and 
thoſe only ſo, as that from Paſt 3 they might be able to conjecture 
ſomething of what were to Come. Not from the motions of 
Sun and Moon.cxa&ly Calculated by the help of Tables 3 but 
having learned from common experiencez that every nineteenth 
Year, Eclipſes did return again upon the ſame Day,tor the moſt 
part: thereupon they endeavoured to predict what Eclipſes 
would happen.and the time when 3 and this after they had per- 
ceived not any Anomaly in the Sun, but ſome certain Inequality 
in the Moon,which reducing to a medium, they concluded that 
the Moon did every Day run through thirteen Degrees, and a 
little more-than one tixth part of a degreczasGemizus delivers of 
the Chaldeans. But in their predictions of Lunar Eclipſes,they 
were ſomewhat more confident 3 as well becauſe theſe Eclipſes. u- 
{cally return,for the threeAges next {ucceeding,within the com- 
paſs of the ſame Dayeszas becaule it is very rare;,in reſpect of the 
greatneſs of the Earths ſhadow, but the Moon, either in the 
whole, or ſome part of her, more or lefs, falls into it : but, be- 
cauſe (as to Solary Eclipſes) the Moon is both ſo ſmall, and hath 
ſo large a Parallax, as that ſhe doth not for the moſt part inter- 
cept the light of the Sun from the Earth : therefore was it (as 
Diodorus witneſſeth ſpecially of the Babylonians) that they durſt 
not.determine E-lipſes of the Sun to come, to any certain time: 
bur it they predicted any, with limitation of time,they alwayes 
(to ſave their credit in caſcoof failing) annexed this Condition, 
If the Gods be not prevailed upon, by Sacrifices and Prayers,to a- 
vert them, : | : 

- Trathi1s, theſe Aftronomers were alfo Pricks, and it was their 
intereſt to caſt in this Proviſo. For, being ambitious to be re- 
pared interpreters of the will of the Gods-to the People, and fo 
both knowing in things to come, ahd skilltul in ſuch Ceremo- 
nies, -wherewith their reſpective Deities were-molt.attoned and 
delighted : unwilling to-be thought able/tod.predict nothing;and 
as urpvilling again to-be found erting in their-chiet prediftions, 
they wrapt up all in-myſteries,,and amuſed the vulpar-with ſu- 
perſtitious opinions and rites. The Egyptians, in a great part of 
their ſacred Worſhip, had: recourſe to the Aſtrological m—_ 
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of their Mercxrizs ( one of the Order of the Fixt Stars;a ſecond 
of the Conjun&tion of Sun and Moon 3 a third and fourth , of 
their riſing ) which with what ceremonious Pomp they uſed to 
carry about with them, ina kind of ſolemn Procethon, you 
may tind amply deſcribed by Clem. Alexaudrinus. Nor is it 
ſtrange that thoſe Prieſts accounted ſo facred and knowing , 
ſhould alſo be eſteemed for Prophets. Further, you meet with 
no mention of the Five Errant Stars, all this whilez. and the 
reaſon ſeems to be, becauſe they attributed an energie of them 
only as they were referrable to the Inerrant or Fixt:and particu- 
larly, as they poſſeſt this or that part of ſome Signe in the Zo- 
diack, and together with it had their riting, oretting. For, ſo 


' much did they aſcribe to the Zodiack, as that the Babylonians, 


and (in imitation of them, the Perſians and Indians thought, 
that each decimal of Degrees, or Thirds of the Signes (and the 
Egyptians came as low as to each tingle Degree) could not be 
varied in the riſing, but ſome eminent variation muſt happen, 
eſpecially in him,who ſhould be born at that time. And here- 
upon was it, that the Egyptians made that great Circle of Gold 
(deſcribed in Diodorws) of a cubit in thickneſs, and three hun- 
dred ſixty five cubits in circumference (plundered at laſt by 
Cambyſes) that upon each cubits ſpace might be inſcribed each 
Day of the Year, 365 Daies in the whole round,and alſo what 
Stars did riſe, what ſet upon each Day, nay the very hour of 
their reſpective riling and ſetting,and what they did {ignife:and 
whereas others uſed to aſſign the form of ſome Animal or 
other,to each ten Degrees they aſſigned one to cach lingle De- 
gree, and fo made their hariolations or conjccEtural predictions 


accordingly. For Example 3 to the tirſt Degree of Ares they 


aſſigned the tigure of a Man,holding aSickle or hook in his righe 
hand, and a Sling in his left 3 to the ſecond, a Man with a Dogs- 
head, his right hand ſiretcht forth,and a ſtaff in his leftzand fo of 
the reſt : then annexing the fignincation to each, they deter- 
mined,that he,who ſhould have the firft Degree of Ares for his 
Horoſcope,ſhould be ſome part of his life a Husbandman,and the 
reſt of it a Soldier 3 that he,whoſkou!d be borcnunder the ſecond, 
ſhould be contentious, quarrelſome, and envious 3 and ſo of the 
reſt, all which Scaliger hath fully deduced from Aben Ezra. 
In a Word what ever knowledge either the Egyptians or Chal- 
dans hid of theStars 3 certain it is, they referred it wholly to 

K k Aftronomantie, 


lib, 6. 4fire- 
mats 


Y 


ans z 


Df the Antiquity, P2ogreſs 


lib. 9. cp. 7. 
1b. 7. Caſe 37» 


2, ae ditlinat. 


T7 Epinam 5 


Artic]. 6. 
And after them 
to the Grect- 
anong 
whom the meſt 
ancient ment:i- 
on cf Aſtron. 
& in Heſiod. 


Aitrozomaiti?e.or Divination by Stars:and therefore among them 
there flouritht.no true and genuine Aj/trouomy, but a ſpurious and 
falſe one, ze. Aſtrology Divixatory, or the fraudulcnt Art of For- 
tune-telling by the Heavens. 

Beroſus (whom we formerly mentioned_) coming, into Greece, 
2 little after the death of Alexander,is diſcovercd to have brought 
with him nothing ſolid touchifg Aſtrozomy , but only Judicial 
Aſtrology:tox which.as a thing new. and ſtrange to the People, he 
was highly eſteemed, as Vitruvins and Pliny remark. And Ex- 
doxus,who had returned out of Egypt before that,well knew what 
ſort of Aſtrology this was (the principal Contrivers and Founders 
of which are ſaid to have hecn Petoſiers, Necepſus, Eſculapius) 
but he highly contemned it, as Cicero remembers, and brought 
home no cther fruit of his tedious Travels.betides a liſt of fome 

clipſes; and the varictics of the motions of the wandering Stars, 
by which he firſt eſſayed to compoſe accommodate Hypothbeſes,as 
we have formerly hinted. Nay, Plato himfelt, who was Compa-' 
nion to Exdoxus, for thirteen Years together, in Egypt, proteſt, 
that he could attain nothing ſolid and fatisfaCtory.touching thoſe 
Stars, and therefore placed all his hope only in the ſagacity and 
induſtry of the Greciaxs, ſuch as he knew Exdoxus to be. © For, 
< having firft recounted what ever he knew concerning them, 
* he ſaith, It is tobe believed that the Grecians make more per- 
* fe& whatſocver they receive from Barbarians; and therefore 
*it is fit, we allow the ſame, touching the argument of which 
*we have diſcourſed. Truth is.it is difficult to find out the way, 
* bow all theſe Apparences.ſo involved in obſcurity.may be ex- 
*plicated:nevertheleſs,there is great hope that things of that ſort 
"will be better and more advantageouſly handled, than they 
* weredclivercd to us by Barbarians. 

From the Egyptians and Chaldeans, therefore (as Aſftrozomy 
her (elt,while young and rude) we come to the Grecians;and the 
moſt antique record of Syderal Obſervations to be found among 
them.ſeems to be that of Heſiod,who in his Book of Weeks and 
Dayes teacheth Eusbandmen the moſi opportune times of rea- 
ping, ſowing, and other Jabours of Agriculture, from the ritmng 
and ſctting ot the Plezades,and Hyades,and ArGurus,the Dogjtar, 
and Or : 

[Taniadoy ATA&ytviay GirTiwo ul day 
Donec Pleiages, que + Atlantiades, exovinntur, &c. 
And 
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And I cannot tell, whether it were that Book,or ſome other, 
that Pliny mcant,when ſpeaking of Heſiod, he ſaics, Hujus quogp, 
nomine extat Aſtrologia, there is extant an A(trology,of his. How- 
ever, we arehere to remark two things, in order to our more 
exa&t diſquilitionz the F7r/t is,that the Ancient Greeks prin- 
cipally attended to theſe ritings and ſettings, alwell that they 
might diſtinguiſh the ſeveral Seaſons of the Year, as that they 
might tore-know Rain,Wind and other diſpoſitions of the Air, 
uſually attending theſe Seaſons. And hereupon, Thales, Anaxi- 
mander, Democritus, Eudemoa, Meton,Eudoxus, and many others, 
compoſed certain Parapegmata, Tables (as Ephemerides,or Di- 
aries)in which they inſcribed each Day of the Year, with the 
particular Stars riling or ſetting on cach Day, and what mutati- 
ons of the Air each one did portend.Such a Parapegme as thele, 
was compoſed likewiſe by F#lius Ceſar himſelf, tor the Hori- 
zon of Rome; in allufion where-to he might juſtly own, what 
Lucan ſaid tor him, 


Nec mens Endoxi faſtis ſuperabitur Annus, 


And.,him doubtleſs,did Ozid tranſlate into his Faſt? 3 promi- 
ſing in the beginning, that he would ting of the Stars and Signs, 
that roſe and againdeſcended under the Earth.But, to keep cloſe 
to the Greciansz among them, he was held a great Aftroloyer, 
who had diſcovered and obſerved only thele ritmgs and ſettings 
here ſpoken of 3 and ſo of whom that might be ſpoken, whych 
Catullis ſaid of Conon, 


Omnia qui magni diſpexit lumina Mundi, 
Stellarumg; ortus comperit, atq; obits, 


| For, before the Advent of Beroſus, this was the only [ Epiſe- 
maſia | Preſignitication or Divination by the Stars, the Gre- 
cians had among them : unleſs what Hefio4 hints, in his 
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Primum prima dies, & quarta & ſeptima ſacra, Ec. 


where he points out, what Daies of the Moon were accounted 
Lucky, and what Unlucky. 
Kk 2 The 


Ex, Gm, Ftol, 


al;s, 


lib, cg 


17 die! 15, 


s. 
+ i 

—P 

- 


De the Antiquity, P2ogreſs 


lib, 1. de wits 
Sſageg.de Come 
Beren. 

tit. - Aſtron. 
lils 2, Caps 8. 


671 Is Geogel, 8. 


I. Georg. 


The Second obſervable is 3 that amorg the Greczans, and in- 
deed among, divers Other Nations, beyond all Memorials of 
either Traditions, or Books; the Stars were reduced to certain 
Images or Conttellations , and denominated accordingly (as 
their names yct ſhew) as it plcaſed the fancies of Husbandmen, 
Shepheards, Mariners and the like,who uſed to be vigilant and 
gazing upon the Heavens in clear Nights. Though there have 
been ſome conſtellations added of latter times, as that of the 
lefier Wain by Thales, which LI aertius and Tatius recite out of 
Caltimachus, who alſo took the ſame clſewhere,and that of Be- 
rexices Hair, removed into Heaven by Conor as Catullus relates. 
Cleoftratus likewiſe (as we have it from Hyginus) tound out the 
Kids : though (which Pliny moreover attributes to him,) his 
invention of the Signes in the Zodiack, is ſo to be underfiood.as 
that he taught men through what Signes the Sun and other Pla- 
zets paſſed. But(that we may touch alſo upon this)at tirſt the 
Grecians had only Eleven Signes in their Zodiack 3 and it was 
long after ere they came to add the Twelfth, in imitation of the 
Eg yptians, who (as may be collected trom Servius, Marcianus, 
and others)in ſtead of the Clawes of the Scorpion,placed Libra, 
the place dettined to Argritius,by Virgil, 


——Tpſe tibi jam brachia contrahit ardens Scorpins, — 


They added the Twelfth, we ſay,to the end,that as the whole 


Compaſls of the Zodiack was divided into Dodecatemoria (as. 


they call them) twelve equal parts, ſo it might confiſt alfo of 
twelve Signes. Albeit, being (as it were) neceſſitated to make 
uſe of ſuch Signes, as had been brought up, rather by chance, 
than Art; thoſe 12. Signes were not exactly proportionate to 
the 12. Diviſions of the Zodiack, but took up more ſpace ſome, 
than others : as in particular, Leo poſſeſt more room than Cax- 
cer, Taurus than Gemini: 1 ſay, than Gemini, which though 
compoſed of Caftor and Pollzx 3 in fo little ſpace as is allowed 
them.,it is impoſſible the one ſhould Riſe, when the other Sets, 
and both in the Eaft : but this Empiriczs interprets of the two 
Hemiſpheres. . T omit to infift upon this, that all Nations had 
not the ſame Conſtellations : as among the Egyptians was no 
Bear, no Cephexs, no Dragon , but other forms or repreſentati- 
ons, as Tatius reportsz and ſhall add only, that O_ 
CEms 
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ſeems to have been the firſt, who partly out of the Egyptians Fi- 
ures, partly out of the Grecians, hniſhed the whole Zodiack 
with Images reſembling the Aſfteriſmes (as men had fancied, at 
leaſt) and cauſed them tobe drawn on a Globe, or {olid Sphere. 
For, Aratus (upon whoſe Pocm, intitud gaytuWa, Apparen- 
ces, there have been ſo many Commentaries {ct forth.as that no 
fewer then forty have been extant in Greek, belides thoſe of 
Cicero, Germanicus ,, Avienus, and other Latin Interpreters) 
did no more, but only expreſs in verſe,what Exdoxus had faid 
before in proſe,of this argument 3 as Hypparchus, Bythinus de- 
monſtrates. I know not whether it would be ſeaſonablefor me, 1;z, 1 ;n 4-24 
here to advertiſe, that it is no wonder Aratzs erred {o groſly Fhen. ; 
in many particulars;conſidering that (as it is written in his life) 
he Living with A#tigonus Gonata,in the quality of his Phylician, 
and Nicaxder in the quality of his Aftrologer 3 and both 
were good at Poetry: Antigonus commanded the Phytician to 
give him a tryal of his Poche,uponan Argument in Aſtrology 3 
and the Aſtrologer to give another of his,upon ſomething in Phy- 
ſick: delivering tothe one, the Book of Exdoxus ; and to the 
other.all that was extant of Treacles, Antidotes,or Connterpoiſhns. 
So each wrote of what he did not well underſtand. One thing 
I ſhall not forget 3 and that is, that the Phenomenz of Exclid, 
who lived near about the ſame time, and taught at Alexandriz 
(asin the memorials of Pappas) were quite of another kind, ,., 7 
being indeed no other, but certain Principles of Aſtrozomy,con- 
cerning the figure of the World,and the Circles of the Sphere, 
and chiefly, that of the Zodiack. 
But, to return back to the more Primitive Greeks, I remember F 
I faid , that Thales Milefins was accounted the Firſt, who Thales M; o 
after old Heſftod and Homers Daies, enquired into the Order of fius. 
the Stars. And certainly he was the Man, who among the 


Grecians may challenge the Palme 3 as. to- Antiquity 3 for, -\ | 
Apuleins calls him, «t antiquiſimnus, ſic peritiſimus Aſtrorum De 


r 


Contemplator, and Eudemus in Laertins atteſteth, that this was ®# *- 
the Opinion of moſt, adding morcover, that Xezophanes and 
Herodotus highly admired him, for that he had firſt predicted 
the Eclipſes and Converſions of the Sun 3 and that Heraclitzs 
and Democritus witneſſeth as much. And whereas Apulezizs 
further ſubjoynes, that he found out the motions and oblique 
tracts of the Syderal Lights ; Pliny aſcribes that to a 

er, 
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der, a Diſciple of Thales Milefins (whence he was ſaid Rerwun 
fores aperuiſſe, to have opened the Doors of Carleftial matters) 
and Diodorus to one Oenopides Chius: which Thales could not 
yet be ignorant of the Obliquity of the Zodiack, when he had 
written of the Solſtices, and Equinoxes, and had converſed a long 
time with the Agyptians in their own Country, as Laertius rc- 
members. Further it is delivered to us, that among others, he 
predicted that notable Eclipſe of the Sun, which hapned in 
the time of the war betwixt the Medes ay z which he 


could not doe by apy other reaſon, but becaule , coming 

newly out of E had learned , that Eclypſes generally re- 

turn upon the after the ſpace of nineteen Years and 

having taken one that tell out nineteen Years before,he 

concluded that ilWe would be one at ſuch a time. Nor is there 

reaſon why any ſhould think, that otherwiſe his whole lite might 

be ſufficient to obſerve all the motions of the Sun and Moon, as 

from thence to be able to invent all things neceflary for the cal- 

in vit, Dionyſ, culation of times of their ſeveral Eclipſes, Moreover, it doth 
not appear, how by any other way, but that Helico Cyzicenus 

came afterward to foretel that Eclipſe of the Sun (mentioned 

in Plztarch) tor which he was ſo much admired by Dyonifies, 

and rewardcd with a Talent of Gold. Nor likewiſe, how 

Szulpitins Galins could foretel that other of the Moon, which 

as molt opportunely predicted to the Roman Army, then ready 

to joyn battel with the Perſiax, is fo highly celebrated not only 

by Plutz*ch and Pliny,but allo by Valerins, Quintilian, and 0- 

ther Hittorians : for other Rule for the calculation of future 

* Eclipſes, there was none before Hipparchxs,who invented Hy- 

potheſcs and Tables fit for that purpoſe. Betides, what Laer- 

tus imputed to Anaximander, Plinins as conhidently imputes to 

one Anaximenes, an Auditor of his : (namely that he ſhould be 

the inventor of that Gzomox, by which the Converſions of the 

Sun or the Solftices and Equinoxes, were indicated 3 and that 

ben ef Pytha- heſet up ſuch a one at Lacedemoz.) Near upon the ſame time 
goras, and his was it, that Pythagoras is faid to have firſt diſcourſed (though 
Pijciptes. Phavorinus, in Laertixs, conters that honour upon Parme- 
nides ) that Lucifer and Veſper was one and the ſame Star of 
Venus.Now, whether may weconceive, that he borrowed this 

of the Egyptians, from whom being taught that not only Venzs, 

but Mercury alſo, were carried round about the Sun, as their 
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Center, ſo that ons and the ſame migat be Gath Morning and 
Evcning Star:poilibly.trom tnence he migat tage the hiat ©: his 

Conjecture, thar tie Sun was the Center 0: not only thoſe two, 

but of thc oticr Planets alfo.aud conticguentiy of the whele 

W orld:and moreover that the Earth it {=!t,a5, one of the Planers. 

moved about the Sun ? For truly.this was an cininent and cen- 

ſtant Terient in his Schoo!z as may be undcriiood net only from 

Ariſtotle in the general, but alſo from Laertizs in particular of 2. d: ce/», 13. 
Philolax, and from Archimed. of Ariltzocous, both Pythagoras de 4 nar. 
his Diſciplcs : that we may not rehearſe all thoſe many paſſages ** 

in Plutarch, concerning this memoradvle particular x nor name Philolars. 


| thoſe, who hcld,that the Earth was not ſo much moved about Ariftarchus, 


the Sun, as dayly turncd round upon an Axis of its own; as 7i= , 1 1meure 

meus.a Pythagorean allo, who is therctore by Syne{s cticemed. ki = = oo me 

after Plats,the moit excellent Aſtronomer, | ren 
Furthermore, in the next Age atter Thats, or necr uPOn, 

comes Cleeſtratus (the ſame who was belceved to have depre- 4'*r theſe 

hended the Signs of the Zodiack) and he, ſeriouſly remarking, jo ang 

that the Intercalation, which as.we faid, was wont to be made © ag 

every fourthYear, celebrated with the Olimpics Games, did 

indecd reſtore the motion of the Sun to the fame day again 3 but 

did not reſtore the motion of the Moon till the cight Year, or 

two Olympiadcs,in which the Intercalatory Dates amounted to 

nincty Daics,or three months : He,we ſay, thereupon interda- 

ced,inſtcad of the Tetaeteris,or ſpace of tour Ycars,the OfGaeteris, 

or ſpace of eight Years,which complcatly paſt,the New-Moons, 

and Full-Moons would return again on the fame Daics.But,when 

in ſhort time men had perceivea.that this Inſtitution failed them, 

in exaGneſ(s of computation : and that ſundry waies had been at- 

tempted tocure this uncertainty,at length riſcth up Mezox.ſom- Meton , @gc.. 

what more antient than Exdoxxs; and he demontitratcth from 

the New-Moons, and Full-Moons Eclyptical,that they did not 

return upon the ſame Daics, till after tull nineteen Years : and 

thereupon he became the Author of the Ezzxea decaeteris, or 

Period,or Cycleof 19. Years. In reſpet of which diſcovery, 

together with the Heliotrope, or Sun Dyal he made at Athexs, 

and ſome other the like Inventions,he was in eminent eſteem 

among the Athenians. But as concerning that Period ; Callip- 

pos,familiarly acquainted with Ariftotle,diſcovering it to be too 

long,by the fourth part of a Day 3 inferred that from four Pe- 

riods - 
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—---"00r ALY Exudoxus, fo frequently mentioned. This man, well underſtand- 
firſt diſcovered jng after his return out of Egypt, that not only the Sun anc 
the necc/ities 
of manifold 

-Spheals. 


riods one whole day ought to be detraQed: and fo erected a 
new Period or Cycle of Sixty fix Years, or four times nine, at 
the end of which, one Day was to be cut off; and this was cal- 
led the Callippick Period, and remained in uſe for a long time to- 
gether. Atter him, ſucceeded Hipparchus, who detecting this 
Period, to be yet too long 3 demonſtrated that after four Callip- 
pick Periods, or three hundred and four Years, there would re- 
main one whole Day too much. And in truth, the experience of 
many ſucceeding Ages declared, that to this detration of Hip- 
parchus, nine or ten Years over and above were to be expected, 
However, it is worthy our notice, that the Period of Metoz, to- 
gether with the ConneCtion of it, applied by Callippus, was of 
long ule in the Church, under the name of the Golden Namber : 
though wanting the Application of Hipparchus his CorreQtion ; 
alſo.a miſtake of about tour Dayes, relating to the New and Full 
Moons, crept into the account,even from the time of the Nicexe 
Councel, which was one of the two main cauſes of the Refor- 
mation of the Kalendar in the eighty ſecond Year of the laſt Age. 

And now we have an opportunity to ſpeak more expreſly of 


Moon, but alſo the five Errant Stars,did keep their courſes rounc 
in the Zodiack 3 and fo, as that as well the Sun and Moon.as tho{ 
wandering Stars did ſometimes varie their Latitude, or deviat . 
from the Ecliptick Line in the middle of the Zodiack : (for, he 
thought the Sun was alſo extravagant, as well as the reſtz) and 
again, that the other Planets did not only go forward, but wer: 
alſo ſometimes upon their retreat backwardzand ſumetimes mad 
a hault or ſtood ttill : we fay pondering all thoſe various motions, 
in his mind, and caſting about what might be the reaſons thereof 
in nature 3 he at laſt imagined to himſelf that betides the Aplanes 
or Sphear of fixt Stars, which being ſupream, carried all the ret 
toward the Weſt, there ought alſo to be allowed three other 
Sphears.,as well to the Sun as tothe Meon.and four to each one of 
the other Errant Stars,of which one and that the higheſt,ſhould 
tollow the Impreilion of the Fixt Stars,or rather of the Primum 
Mobile. the next to that ſhould move counter to the Firſt, or 
toward the Eaſt 3 the third makes the deviation from the Eclip- 
t:ck, or middle of the Zodiack 3 and the fourth, or loweſt,cauſe 
in the Stars their DireCtion,Station or Retrogradation, and on 
y 
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by a certain Vibration, or Waving to and agen. So that he 


{uppoſed in all, twenty ſeven Spheres, and all thoſe Concentri- 
cal, that the Superior might carry on the Inferior, -and theſe 
might be turned round within thoſe. Afterwards, Callippns 
adjoyned two Sphzars to the Sun, two to the Moon, and one 
a pecce to Mars,Venus, and Mercury , and fo made thirty three : 
And Ariſtotle, to all the Spheres, which did not follow 
the motion of the Aplanes.or Primum mobiles (cxcepting only 
the Lunar Spheres) addcd as many- more, which he called the 
Revolvent ones, tothe end he might conform them to the mo- 
tion of the Inerrant Sphere, or Prizzym mobile : and ſo in the 
whole he conſtituted Fifty fix Spheres; foraſmuch, at leaft, 
as we can colle& from his own context. Now all theſe,and even 
Plato himſelf likewiſe, thought that the Moon was the lowelt 
of all the Plaxersz next to her, the Sun: and above the Sun 
the five wandering Stars:Nor indecd doth it appear, that Archi- 
medes himfſelt Livinga whole Age or two after them.repreſented 
the Plaxets in any other,than this very order, in that ſo famous 
Sphere of his. In which though Claudizn tells us, that no 
more was repreſented,but ouly the motions of the Sun and 
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Percurrit proprium mentitus Signif er annum, 
Et fimulata novo Cynthia menſe reait : 


Yet Cicero adds other motions, when ſpeaking of Archimedes, 


"*he faith 3 when he colle&ted together the motions of the 


*Moon, Sun, and five wandering Stars, he did the fame as that 
«<God, who in Platoes Timers framed the World, that one and 
*he ſame Convertion might regulate ſundry motions, moſt dit- 
*#erent each from other in ſlowneſs and {wiftneſs. But Hippar - 
chus afterwards finding, that as well the Sun as the Moon and 
the other five Stars,did come ſometimes neerer to the Earth.,and 
{ſometimes again mounted up farther from itzand plainly percei- 
ving that thac particular apparence could not poihbly be explica- 
ted by thoſe Spheres, that were all Concentrical to the Earth ; 
therefore, wholly rejecting them,he refolved, that the motions 
of the Planets were to be accounted Eccentrick 3 and though 
he could not himſelf determine each particular,he yet demonſtra- 
ted the way,in which Ptolomy afterwards inliſting, ns 
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the Invention. But before we advance further,we are to com- 
memorate two or three Perſons of note,by whoſe Obſervations 
both Hypparchus and Ptolomy profited very much. One was 
Timocharis, who about three hundred Years before Chritt, 
among, other things relating to the Fixt Stars,obſerved that that 
Star which is called Spi-2 Virginis, doth antecedethe point of 
the Autumnal Equizox,by cight degrecs. And with him are we 
to joyn Arifiily, whoic Oblcrvations of ſome thing about the 
Fixt Stars Ptolomy made grcat uſe of, morder to his demonſtra- 
ting that the Fixt Stars ncver change their latitude. Afterwards 
(ſcarce an Age) ſucceeded Eratojibea2s,who being Library-keeper 
to Ptolomy Evergeta the former,per{waded him to ſet up the Ar- 
mille in the Porticus of Alexandria, which Hypparchns and Pto- 
lomy afterwards made uſe ct; and himfc)t among other things 
obſerved, that the Obliquity of the Zodiack was of twenty 
three degrecs.and fifty one mimites 3 which account Hipparcbis 
and Ptolomy conſtantly adacred to. 

Now that we may at length remember the great Hypparchus, 
Articl. 8. who floumriſl't necr upon an hundred and forty Years before 
-.4 99 perl Chritt : truly, we find it no cafy task to recount, how highly 
—_— be places Aſtronomy was beholding to him. For,in the firſt place, exa- 
of the Fixt mining that forclaid Obſcrvation of Timocharis, with ſome 0- 
Stars, accord- thers.albeit he could not conceive them to be in all points exact, 
rg to £01. yet becauſe himfelt had found that Spica Virgins did not ante- 
and Latitude. . : By Pe LR : 

cede the EquinoQtal point by morc than{ix degrees, and the 

other Stars in the like proportion : he hence underſtood, that 

the Fixt Stars alſo were moved Eaſtward according to the Zo- 

diack 3 and thereupon wrote a Book.of the Tranſgreſſion of the 

Solftices and Equinoxes. And, being that in his time, as not long 

agoe in Tycho Braches, there appeared a certain New Star, he 

; *therefore came to doubt (to ſpeak the language of Plizy con- 

A #6, 2-cap. 25+ *cerning him) whether the like happened often or not 3 and 
E \ «whether thoſe Stars.that were thought to be fhxt,had alſo ſome 
«certain motion peculiar to themſelves. Wherefore (as the ſame 

*Pliny goes on) heattempted a task of difhculty ſufhcient even 

«for the Gods themſelves,namely to number the Stars for Poſte- 

rity, and reduce the heavenly Lights to a rule, fo that by. the 

help of inſtruments invented, the particular place of cach one to- 

*octher with its magnitude,might be exactly delign'd:and where- 

by men might diſcern, not only whether they. diſappeared, S 
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by newly appeared, but alſo whether they removed their Stations3 
AS likewiſe, whether their magnitude encreaſed, Or diminiſhed; 
5 Leaving Heaven for an Inheritance for the Wits of ſucceeding 
Ages, it any were found acuteand induſtrious enough to com- 
* prehend the myſterious orders thereof, And this was the 
firlt tume when the places of the Fixt Stars were o>ferved and 
markt out according to Longitude.and Latitude : and that Ca- 
talogue of the Fixt Stars, which he compoſed, is the very lame, 
which Prolomy afterward inferred into his Almageſt. In the 1/36, q, cap. 
next place, he denoted what politions ſundry Stars had in reſpect 
each of other 3 whether they were potited in a right Linez or in 
a triangular form 3 or in quadrate or {quare, &Cc.- -AS 15 Mant= ;3;g, exp; Is 
felt even from Ptolomy himfclf. Further, though the motions 
of Sun and Moon were already in ſome meaſure known 3 he yet 
made that knowledg ranch more exact. For, he did not only ,,, ,j, .,,,.. 
much corre& the Calippick Period, formerly ſpoken of, but allo, ged the Cal- 
having collected a long Serics of Eclipſes (namely, from the lippick Peri- 
time of thuſe Bibylozſh ones, in the dayes of Mardocempades, o—_ Predie 
down to thoſe obſerved by himſelf, tor tull fix hundred Years cn po 
together) and remarking, that neither the like Felipſes did re- goo. Years t6- 
turnon the ſame dayes, after the ſpace of every nineteen Years, gether. 
nor that after ſome rccourſes of ten Novexzales, or ten times 
nine Years, any ſuch Eclipſzs happened at the times ſuppoſed 
and that the cauſe thereof conlitted both inthe various Latitude 
of the Moon, and the anticipation of her Nodi or Knots, and 
her Eccentricity, by reaſon whereof her motions to her #po- 
geum were found to be ſometim«s flower, and thoſe to her Pe- 
rigeam more ſpecdy : therefore, we lay, He comprehended aud 
gave Reaſons for all theſe difficulties, and compoſed certain Hy- 
potheſes, and according to thetn, certain Tables, by which he 
could ſafely and exactly calculateand predict what Eclipſes were 
to follow how great they were, and when. And this was it 
which Plinyremembred, when having ſpoken of Thales, and 
Sulpitius Gallus, he comes to mention Hipparchus, © After thele 
< (faith He) Hipparchus foretold the courſes of both Lumina- 
<ries, for tix hundred Years to comez comprehending the 
* months, Dayes and hours of Nations, and the Scituations of 
< Places and turns of People : his age teſtifying that he did all 
theſe great things, only as he was partakerof natures Counlels. 
For,it multbe that Hipparchus,belides the preciſe times,when ſuch 
L 1 2 Or 
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or ſuch Eclipſes were tobe viſible to the Horizonof Rhodes,or A- 
lexandria,pointed forth alſo ſome Countries,and principal Cities, 

together with the Deſignation of the Months in uſe among them; 

as alſo the very Days and hours when each Eclipſe would hapen ; 

and other przxdiqions ſucceeding to Rome, in the Days of Pliay, 

Again, it is well worthy our recital, that Hipparchus Jabour- 

ing with long dcfire both to contrituce Hypotheſes, and reduce 

into Tables the motions of the other Planets, or ave wandering 

Stars 3 and yet not being able to furniſh himſclt either from the 

Egyptizns, or from his Country-men the Greczans, with any 

competent Obſervations reſpective to thoie Planets (for while 

theplaces of the Fixt Stars remained unknown, it was impoſſi- 

ble any ſuch could be made) and again thoſe he had himſelf made, 

were of much ſhorter time, than was requiſite for the eftabli- 

ſhing any thing certain and permanent in that fort : He there- 

tore only digeſted fuch Obſervations as he had recorded by him 

into the beit order and methcd he could deviſes and 1o left 

them for their uſe and improvement, who ſhould come after him, 

tacaſe any were found capable of underſtanding and advancing 

them. And at length, by good fortune. it fo fell out, thar 

thoſe his Obſervations came into the hands of Ptolomy; who 

comparing them with his own, and finding them judicious and 

exact, thereupon tirit began to cre& both Hypotheſes and Ta- 

blcs of Motions fit for thoſe Players : yet not without much 

timerouſnels and diffidence 3 becauſe his Obſervations being but 

few, nor of ſufficient time, he durſt not promiſe himſelf any cer- 

tainty of his Tables for any confiderable ſpace, or number of 

Years. But for more aſſurance let us hear his own ingenious 
Alnageftlit,o, Confeſſion in that point, © The Time (faith He) from whence 
Cap. 2, © we have the Obſervations of the Planets ſet down, is fo vaſtly 
<« ſhort in compariſon of the greatneſs of Caleftial viciffitudes, 

<« 25 that it renders all predictions, that are for any great number 

Y * of Years to come, infirtt and uncertain. And therefore L 
<* judge that Hipparchus (that zealous lover of truth) conſidering 
« this difficulty, and withal receiving not ſo many true Obſerva- 
< tions from the Ancients, as the bequeath*d to us, undertook 
<* indeed the buſineſs of the Sun and .Moon, and demonſtrated 
that it might be performed,by equal and circular motions:yet, 
« 25 for that of the Planets, thoſe Commentaries of his which 
* have come into our hands,clearly ſhew. that he attempted it 
not 
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*not: but colleRing all his ownObſervations concerning them, 
together jn one order and methed, for their more commodi- 
*ous uſe, reſigned them to the induſtry of after times, having 
*+rft demonſirated.that they were not congruous to thoſe. Hypo- 
<heſes, which the Mathematicians of thoſe Daies made uſe of. 


 <And.,tor Others, fare I am, that cither they demonſtrated no- 


«thing at all,or clſe only attempted the buſineſs, and left it un- 
*fniſht. But, Hipparchus being cminently knowing inall kinds 
*of learning,conceived, that he ought not (as others had done 
*before him) to attempt,what he ſhould not be able to accom- 
*<pliſh. So that we ſce, Prolomy was the firſt, whotrom true Obſcr» 
vations.,rcduced the Motions of the Planets into Hypotheſes and 
Tables correſpondent. 

But before we ſpeak more particularly of him, who lived 
about an hundred and thirty Years attcr Chriſt; toraſmuch as 
inthe ſpace of time betwixt Hypparchus andPtolomy, thele ſtudies 
fo flouriſht at Alexandria,as that Fulius Ceſar returning thence, 
brought along with him that Sofigenes, by whoſe aſtitiance he 
endeavoured the reſtitutio of the Cal-u4ar, and ſo may be 
thought to have propagated the Study of A/trouomy among the 
Romans : let us reflect a little upon that time,and {ce what care 


Articl.9, 
Betwixt Hip. 
parchus and 
Prolomy, 
cane Sofige- 
nes,of Alex- 
ardria, by 
mhoſ. help Juls 
Ceſar, endca- 
voired the res 


they then had of Celeſtial matters.In the firft place,we are to lay formation of 


alide the Commemoration of Szl!picixs Gallus (of whom more 
than once afore)as one that falls not nnder this account,concern- 

ing whom we may not yct forget,what Cato is induced-by Czce- 
ro.faying,While we ſaw that Gallzs dyc, that familiar friend of 


thy Father.O Scipio, who was reftles in mcaſuring Heaven and 


Earth ; Ifay,while we ſaw himdying even in that Study; How 
often did Day oppreſs him, when he had ſet himſelt to obſerve 
and deſcribe ſomething in the Night ? and how often did Night 
oppreſs him, when he had begun his Speculations in the-Moon ? 
How was he delighted, when he had a long time before predi- 
Cted to us Eelipſes of the Sun and Moon ? &c. For he wasa 
man clearly ſingular,and in an Age when. fo great ignorance and 
neglect of good Arts tyrannized over mens minds, being himſelt 


ftudious and inquiſitive, could not but have borrowed his $kill 


either from Egypt or Greece, where having obtained a Serzes 
of Eclipſes,and the way of deducing them through the circuit of 
nineteen Years (as we faid before) he became able to Calcu- 
late them.fo as Cicero relates. For,as to the reſt» how _ 
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doe you think was the ignoranceand neglect, nay even contempt 
of ſtudies of this nature among the Romans ? Why, truly (6 
great, as that Virgil could not difſemble it, in the Poely attribu- 
ted to Anchiſa, according to which the Romans ſhould indeed 
come to rule the World 3 but yet ſhould yield to others, in lear- 
ning to know the Stars, and deſcribe the Heavens. 


Czliq, meatus 
Deſeribent radio, & ſurgentia ſidera dicent. 


6. Enet. 


And Cato himſelf is cited by Agellies to have left in writing, 

that it was not lawful to write what is in a Table kept by the 

lib. 2. cap, 23, High Pricſt, how often ſcarcity of Provition would happen, how 
. often the light of the Sun, or Moon ſhould be darkncd : ſo far, 

{aith Gelizzs, did Cato contemn the Science of Aftrozomy, and 

thought uſcle(s either to know, or foretel the Eclipſ2s of Sun 

and Moon. Furthermore, though from times as high as Nr, 

the Romans made ſeveral Intercalations z yet they took all their 

art of that fort, from the Greeks: and Plizy remarks, that in 

France, Spain and Africa, there was po one man, who could fo 

1. Meteor. 7. Much as tell the Riting of the Stars. Nevertheleſs we arenot to 
Pythias Mafli- forget, that among the Garzls was one Pythias, the Philoſopher 
lienfis, a Gaul (as Cleomedes calls him) of Maſfiliz, who about the time of 
_ 06" "tl Alexander of Macedon, found the proportion of the Gnomox 
of Maced, fo the Solſtitial ſhadow, to be the ſame at Maſſil:a.as Strabo 
tells us Hipparchus had obſerved it at Byzantium 3 whotirtt at- 
tempted the Northern Ocean, and diſcovercd the utmoſt Thrulz, 
in which Cl-omedes cohzrently proves the Summer Tropick to 
be the ſame with the Polar,or greateſt of allwayes apparent ones: 
and who (as from his Book,de Oceano,may be inferred ) was ex- 
ccedingly curious to find out what was thePolition of Heaven, re- 
ſpective to the variety of Countries and Climates. But, not ſo 
ſoon to digreſs from the Romans; Pliny delivers, that in thoſe 
firſt timcs of Romes being a Common-wealth, the Invention of 
Dials was very raw and imperfect: for that they had only the 
rifings and ſettings named, out of twelve Tables. That after 
ſome Years, they added the Meridian, and by the indication of 
a certain column, the laſt Hour : nor that neither, but only in 
clear weather, even as long as till the firſt Punick, War, Atter- 
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ward they advanced fo far. as to make one, on two Sun-Dials; 
but not with lines exa&ly correſpondent to the hours, until a- 
bout an Age after, when ©. Marcas Philippus oxdered the buti- 


neſs more diligently and ſucceſsfuly.And,becauſe the hours. of the 
Day remained yet uncertain in dark and cloudy weather, Nzſicz 
Sctpis began to divide the Hours of Day and Night equally by 
W atcr dittilling from Vcſſel to Veſſel, and called it The Dyal 
within Door?s,in the YcarUrbis condite DACV. And till then, 
ſaith Plizy,Populi Romani indiſcreta Iux fuit, And thus much 
of Hipparchus,and ſome Aſtronomers betwixt him and the Prince 
ot them all, Ptolomy. 

And of him.ſo great is his name, all we need to fay, 1s only 
that he was the very faender of the Art, or Science of Aſtrono-" 
my. For, tnough Hipparchus had indeed, as it were hewn 
out the Stones and Beams ht for ſo noblea Structure,and prepa- 
red good part of the Materials;yet was it Ptolomy alone who put 
them into Order and Form, and by adding many admirable In- 
ventions of his own.,by intinite labour and coſt,crected that fo fa- 
mous Building,worthily called M:yaan EwmErs.,the great Co-or- 
dination, Conftrufion, or Compoſition : which covlitting of no 
Icſs than thirteen Books,contains all the Doctrine, that could 
then be advanced, concerning the Sun, Moon, and aſwell the 
Fixt,as wandcring Stars. And, albeit one day teacheth another, 
andthat (as himſelf had truely torctold) there came others after 
him, who ſaw good caule for the Caſtigation and Correction of 
many things delivercd in that Work: yct, in the general, the 
Art he had inſtituted,remained firm and conſtant.and was atter- 
wards imbraced, nct only by the Alexandrians, but alſo-by 
all the Arabians, Latins and others, who devoted themſelves to 
the ſervice of Vranz#4.ever lince.For.that the Study of her Caoeleſti- 
al myſteries continued in great elteemand Veneration,at Alexan- 
dria, fox ſome Ages after his deceaſe,may be undeniably atteſted, 
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Atricl. Ic, 
Ptolomy, the 
true founder of 
Aftroromy in 
one Intire ſtru-- 
ture, 


not only from hence (but among others) both Theo , and Who next re- 
. Pappus, named Alexandrians, were eminent therein 3 of which ſigned it to 


the one put forth eminent Commentaries upon Ptolomies Works, 


Theon and 
Pappus, oth 


and the other.among ſundry excellent peices, of which his fixth Alexandri- 
Book of Mathematicall ColleGions is one,obſcrved, that about ans, 


four hundred Years from Chriſt,the Obliquity of the Ecliptick, 
was not {o great, as Eratoſthenes, Hipparchus and Ptolomy had 
conceived ; but neer upon the fame we diſcoyer it to be in our 

Daies :. 
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Days: we fay that this is not the only Monument that is ex- 
tant of the flouriſhing of Aſftrozomy at Alexandria ; long after 
Ptolomy had given it fo great a Reputation there 3 but there re- 
mains another as freſh and lively , which is the memorials of 
thoſe Patriarchs of the Alexandrine Church , to whoſe judg- 
ment the determination of that great diſpute about the true time 
of Eafter,was thought tit tobe wholly referred.afwell by the N;- 
cene Coxncell as by divers learned Biſhops afterward, and by Holy 
Leo himſelf, then Pope. Now , among theſe Patriarchs were 
Theophilus, Cyrillus, and Proterius, whoſe advice and directions 
were thought neceſlary, in regard that the Controverſies raiſed 
about the Celebration of Eaſter, about the time of the Vernal 
Equinox, about the Full-Moon next following, and about conſtj- 
tuting certain conſtant Rules reſpe&ive to them 3 could not be 
better compoled,than by the detinitive ſentence of theſe Prelates,. 
who Living at Alexandria, where Aſtronomy was in ſuch Height, 
had the advantage of others, in point of knowing thoſe things 
which were requitite tothe finding cut of the truth. But, of the 
Arabians, who in the ſtudy of Aſtronomy fucceeded the Alexan- 
drians, and tranſlated into their own language, the Great Compr- 
ſition of Ptolomy, which they called Almageſtum, thc Firſt, and 
moſt worthy to be remembred, was A!bategarns, otherwiſe cal- 
and long after, s 
| to Albaregni- 16d Mabometes Aradieafis, born of a Family of the Dynafte of 
us, thento Syria He about 800 Years after Chritt, made divers Celeſtial 
Obſervations, partly at Arafa, and partly at Antioch: and found 
both that the Apogeum of the Sun, ſince the Days of Ptolomy, 
was advanced to the following Signs 3 and that the Stars did re- 
greſs toward the Eaſt, one degree, not inthe ſpaceof a hundred 
Years,as Ptolomy alſo had deligned ; but of ſomewhat leſs than ſe- 
venty 3 as alſo, that the Obliquity of the Ecliptick,according to 
Papprs his Theory ,was leſs (viz. above 23 degrees 35 minutes) 
with many other particulars concerning as well the Fixt Stars,as 
the Planets:whereupon he both corrected Ptolomy in many things, 
and compoſed new Tables, and wrote a Book imtituled, De Scz- 
entia Stellarum. Afeer him, within 2 or 3 Ages following, fuccee- 
Alphraganus ded Alphraganus, Arzachel, Almeon.and other Arabians , among, 
' ond-the; Ara- Whom (as being alrcady tainted with that fuperſtition which had 
bianss corrupted the {tmplicity of Aſtrozoſly, with Aftrotogical Foole- 
ries) ſome certain Jews.as ambitioully affecting the glory of Di- 
vination as the others, intermirxed themlcives. 


Aſter 
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After them, for along time,the Worſhip of V-2472 lay neglected, 
nor did Aſtroyomy receive any the leaſt contiderable 'advantage by 
Obſervators 3 till necr about tour hundred Years tince , Alphonſus 
King otCaſtile and Leon, being himiclt alſo toucht with the curicfity Arricl, 17, 
of Aſtrological predictions, and diſcovcring that the Tables atwell alphonſs,R.. 
of Prolomy.as Albategaius were not cxaaly agreeable with thcCar- */ —_—_ "_ 
Teftial motions 3 ſet himſelf to the compoling of new ones-3 andto 9 I 7h. 
that purpoſe convocated as many Arabians and Jewes, as were E= phonſiue I 
mincnt in thoſe Dates for Aſftrozomy,imploying them about Obſcr- bles. 
vations neceflary to ſo great a Work. and comparing with them 
thoſeof their Predecefiors, that fo they might be the more exact 
in the performance of their task propoſed. And very-mcmorable 
it is,that (as hath been credibly reported) He ſpent tour hundred 
thouſand pecces ot Gold on that undertaking: a munihcence crulv 
worthy the Heroick mind of ſo great a Prince,and which well de- 
ſervcs to be had in perpetual commemeration. by all lovers of 
| L carning;but {cmwhat unhappily imploycd, in reſpe& the Perſons 
ſet a Work were not {o ſtrict in ſtudiouſly and conſtantly ob{c1 - 
ving.as {crupulouſly computing. directing their calculations not {6 
| much to what themſelves and others had really obſer ved.as to ccr- 
, tain traditional mylterics or Cabaliftical dreams : that we may-paſs 
F by their hecdleſsnefs, which Regiomontanus detefting, perceived, 
| that they had miſtaken the true places of the Fixt Stars, by very 
| necr two whole degrees 3 as accounting the numbers ot Ptolomy,as 
if they had bin contiituted by him trom the beginning of the Years 


6 of Chritt. Which conlidercd,we have the lef{s reaſon to wonder. if 
o the Tables compoſed by them.called from the Kingsname.,the 'A/- 
- |F phoyſine.and ſometimes from the place,where they were made,the 
0 Toletan Tables (whence alſo He, who was Preſident of that afſem- 
J bly of Aſtronomers, is faid to have been one 1/22: Chanter of the 
15 Toletan __ have been found,ever tince the time of K. Al- ; 
s. phonſus.to dilagree with the Heavens,and to require the review and 
= caſtigarion of ſome new and more faithtull hands. Therce forward: 
2 Ajtronomy lay neglected.and almoſt buried in oblivion (only The- _ who's, 
gps . . e SCrence /ay- 
w bitivs an Arebian,and Prophalius a Few,obſcrved in the mean time ,,org.9 117, , 
1d ſome ſmall matters,about the motion of the Fixt Stars,and the ob- Georg. Pevr-. \J 
e- Þ. liquity of the Ecliptick,) fintill about two hundred Years fince, bacchius and 
i- | Georgius Peur-bacchins,and Joh. Regiomontanw,his diſciple,ſcemed Jl Regio- 


to revive it. For,theſe worthy men delivered it-out of the double I 2. 
cloud of ignorance and vanity,which the Arabians and Fewes had 
M m. raiſed, 
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andagain cul- 
tiuat'd the 


ſane, 


raiſed. to theObſervations of its Juſturezand kindled the Light there- 
of afreſh in Germany : reducing Ptolomy,providing Inftruments.and 


making not a tew taithfull Obſervations : though they were not ſy 


happy.as to bring their deligne to that perfection they hoped and 


had propoſed to themielvesz both of them dying m the middle 


Article 12s 

Then followed 
the moſt acute 
Nich. Coper- 
DICUS, Who re* 
wived the do- 
: Arine of Fy- 
: thagoras, con- 
cerning the 

Earths motion, 


'Articl. 13s 
And laſt of 
All, the noble 
TychoBrahe, 


who out- did all 


the reſt in diſ. 


and flower ot their AgCc. 

Animated by their example, Nicholaus Copernicus (a Brruſian 
born,and C404 of the Cathedral-Church of Warmes, {cituate ncer 
Fruemburgi.in the fame Country) about the beginning ot the latt 
Age.ſcriouily addreſſed himſelt to the Llluftration of Ajtrozzomy;and 
reviving the long neglected Sylteme of the World excogitated by: 
Pythagoras,he made many good Obſervations,in order to the com- 
poling ot new Tablcs.But,toraſmuch as he could not determine any 
thing concerning the Fixt Stars,belides their Promotion Ealtward, 
which they, appcarcd to have made fince Ptolomy's time; he there- 
fore compoſed ſome Canons of their motions.and thoſe as exact 
as poſſibly he could : yer both thoſe, and the Prutexick Tables that 
were built upon them,were incorreſpondent to the motions of the 
Heavens,though leſs incorreſpondent than the Alphonſize. Never- 
thelc(s,the man is to be highly commended, both tor his ſublime 
perſpicuity.and modeliy,in that torcſceing his Caxozs would need 
correction, he was wont frequently to exhort and encourage that 
ingenious young man, Georgius Foachimus Rheticus,deeply enamou- 
red of the beauties of Aftrozomy.,to apply himfelt principally to the 

Reſtitution of the Fixt Stars, and chiefly of thole, which were in 
the Zodiack,or necr it, and with which the Flanets might be moit 
convenicntly compared : becauſe, without their rettitution,it was 
impotſlible cither to attain to the true Places of the Planets, or to 
atchicve any thing of Moment or certainty,toward the advance of 
Ajtronomy. 

And then at laſt enters that Noble Daze, Tycho Brahe,upon the 
Theatre of Aſtrozomy.Who(as he in the impulſe of his Genius)was 
addicted to beholding and noting the Stars, even almoit as ſoonas 
he ſaw thelight ofthemzwas fo much the more ſpurred on by that 
advice of Copernicus, publiſhed in the Works of George Joachim 


coveries and newly mention'd,by how much the more clearly he diſcerned the 


gnuventions. 


impoſſibility of determining the true and proper place of that fa- 
mous New Star (appearing in the Conſtellation ot Caſſiop?a, from 
the beginning of November, in the Year MDLXXLI. tor above 
lixteen moneths together )without the reſtitution of the Fixt Stars 
to 
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to theirs. For,He plainly perceived, that moit.if not all the Errors, 
whizh had bin found in A4fironomy even from its firſt foundation or 
original,took their riſe chictly trom hence.,that the Fixt Stars reglty 
were not in thoſe places,in which they were ſuppoſed to be.by Oh- 
ſervators 3 But ſome of them were much ncerer, and others again 
as much farther off 3 and this,whether becauſe Hepparchrs in the b2- 
einning had not with due exactneſ(s coniigned all the Fixt Stars to 


peculiar places,which indeed he had dciizned by the Sextants of 
degrees (and truly itis very dificult at once to invent any thing of 
Moment,and perfcct the invention) or whether becauſe the Tranf 
{cribers of Ptolomy,out of carclefsnc(s.or ignorance, had corrupted 
the Original Text in many places 3 or whether the additions af- 
tcrward made, in reſpect of the Stars progreis to the following 
Stgncs,had occalioned any miſtake and impertccticn 12 that Theo- 
ry 3 or whether by any other unhappy cauſe whatever. Now.in Or- 
der to this great Work,of rectitying thoſe tandamental Errors, it 
pleaſed Fate.that about the very ſame time.that truly generous and 
never enough commendable Prince IV/iliam Landgrave of Haſjia, 
had zcalouily devoted his mind and induttiry to the ſyme care,of rc- 
ſtoring the Fixt Stars to their true mantions - but yet the honour 
he aimed at,was decreed only tor the incomparable Tychoz who in 
an Heroical bravery of Soul.had now reſolved with himfſclt to en- 
terprizeno leſs than the Inſtauration of the whole Science of Aftro- 
nomy trom 1ts very tundamental 3 and fo to ſpare neither labour, 
nor colt (eſpecially while he was fo happy.as to have good part 0: 
his expences defraicd by the liberal contributions of that eminent 
Mecenas,Frederick the Il. King of Deamark,who thereby recorded 
his name in immoi talCharadters on the leaves of Fame )that ſhould 
be neceſſary to the making all Sorts of Obſervations requitite. As 
foon theretore as he had furniſned himſclt with that Ajfrouomzrcal 
Colledge,or Fower for Obſervations.built by him in the Jſlnd of 
Haenna, to that purpoſe alſigned him by the King, and turnithed 
that Heavenly Cittadel by him called Vraniberg,with fiore of ex- 
quiſite and magniiicent InftrumentsMathematical.he begun(having 
provided himſelt of ſundry learncd and competent Coadjutors 
exactly to obſerve the Altitude of the Pole, in that place, by the 
Circum-Polary Stars. By which underſtanding likewite the AlJtt- 
tude of the Equator, he pointed out the Equinoctial points, by the 


. paſſing of the Sun through them: and attending belides tothe mid- 


dle parts of Taurw and Leo,he tound out the Apogeiam of the Sur, | 
M m 2 and 
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and the Eccentricity of it, and deduced its Courſe from the point 
of the Vernal Equinox.Moreover,from Venus,m the Day time com- 
pared with the Sun.and in the Night with the Fixt Stars 3 he en- 
deayoured to ſearch out the Right Aſcentions, and Declinations of 
the Fixt Stars: which the Ancients had performed,but tallaciouſly, 
by uling theMoon,notVenzs,to that purpoſe. And his ſucce(s was as 
exquilite as his care in this, that he conſtituted that bright Star 
which is in the top of Aries, and ranged the cheif of thoſe in order 
along the Zodiack: and then advancing to enquire or rather tind 
out the diftances of the reſt aſwell from them, as each from other, 
ke defined both the rightAſcenſions andDeclinations of all preſcri- 
bed their ſeveral Longitudes and Latitudes, and added to the Ca- 
. talogue of the Ancients about 200 other Stars,wholly by them 0- 
mitted. Becauſe the Ancients, Living inan Horizon much more Sou- 
thern,had obſerved and (et down neer upon 200 Stars, that are in- 
vilible in the Daniſh Horizon, which is highly Northern: and Tycho 
again colle&ed about 200 more then they could diſcern 3 and as be- 
ing ſomwhat ſmall, he intermixed them among others of greater 
magnitude. Further , having in the mean ſpace, alwaies obſer- 
ved the pailings of all the Planets through the Meridian, and their 
ſeveral diſtances from the chief Fixt Stars necreſt to them: helaid 
{ach ſolid foundations,as by them might be exactly known not on- 
ly the true places of each.but alſo their ſeveral Mctions.So that he 
' came very neer the height of his noble hopes of building the 
whole Theory of A{tronomy anew from the very ground, and of c- 
re&ing compleat and everlaſting Tables forCalculation thereupon : 
but alas!prevented by an immaturedcath,He could not accomplith 
his deſigne. It was very much, however, that he went ſofar,as to 
have recorded and bequeathed to Poſterity ſuch excellent Obſerva- 
tions,by which Kepler was ſoonafter enabled to compoſe an intire 
Theory.and make the Tables called the Rudolphinezand by which, 
and others afterward contriveable.,whatever can be deſired in theſe 
Tables,may be fully ſupplyed and perfe&cd. And this among the 
reſt deſerves tlingular commendations,that He left us the Fixt Stars 
re-inſtalled in their true manſions : wherein He alone,in few Years 
practice, performed and tiniſhed that prodigiouſly great Work, 
which no man from the Daies of Hipparchus, had either attempt- 
ed.or in any meaſure advanced. 
I paſs by many otter admirable diſcoveries of his,as that he was 
the tixſt who demontirated all Comets to be carried freely an - 
the 


and Augmentation of Aſtronomie. 


the Etherial Spaces3 that Retfractions ought to be carefully conſi- 
dered and allowed for,and how 3 that he perceived that the Lati- 
ted? of the Moon ought to be augmented by more than a Quadrant, 
or fourth part, than had been conceived 3 that He almoſt demon- 
ſtrately convinced the Latitudes of the Fixt Stars to be varied 3 
that he excogitated an Hypotheſis, which all thoſe who cannot al- 
low of the Ptolomaical.tor tear to allow the Copernican, may well 
adhere to and defend 3 with many other things,as difficult in their 
invention.as excellent in their uſe. And obſerve only, how vallly he 
tranſcended all that went before himgin point of .cxactneſs and cer- 
tainty. As for Inſtruments Mathematical it is well known, He made 
{uch, as for rhe condition of their matter, tor the Valtneſ(s of their 
magnitude,for the variety ot Forms, for the care of their claboration, 
for the preciſeneſs of their diviſions, and tor the tacility inuling 
as the World had never the like betore. Again, fo prodigious was 
his and his Coadjutors ſubtility, diligence.,induſtry 3 that whereas 
the Obſervations of Hipparchus, Ptolomy, and all others betore him 
had bin marked out only by the Sixth or ac molt by the twelfth part 
of degrees he deligned all his by the Sixtieth parts of degrees, 
called Minutes,or Scruples, and very otten alſo by ſubdivitions of 
Minutes. So that we may well demand what comparifon can be 
made betwixt that groſs way found out by Eratofthenzs , and ap- 
proved and followed afterward by Hrpparchus and Ptolomy.tor the 
Obſervation of the Obliquity of the Zodiackzand that meſt tineand 
exact one invented by Tycho His bcing,by a divitonot the Meri- 
dian into 83 parts, and the Interval of the Tropicks deprehended 


to take up 11 of them.it appeared that thediltance of one Tropick 


from the Eqrzator,amounted to 5 of thoſe parts and a half, or by a 
reduction of them again to degrees of 23 degr.51 Min.and , parts, 
and theirs,being by an hollowed Hemiſphear of Stone,with a Gno- 
mon creed in the middle,as we have tormerly deſcribed it 3 and 
to what degree of ſubtility and exactneſs this way of commenſu- 
ration could arrive, the meanelt Novice in Aſftrowvomy may ſoon 
judg. That 2uadrant likewiſe of Pto/omy,fo much admired by an- 
cient Authors 3 Pray,How vaſtly ſhort did it come of the perte&tion 
of the leaſt that Tychouſed? And the ſame may be ſaid of his Rrles; 
for,that thoſe 4rmille, ſet up by Ptolomyin the entrance of Alex- 
andriz had any thing in them comparable to thoſe erected by Ty- 
cho in his Uraniverg , cannot inthe leaſt meaſure be argued trom 
the other Intituments then in uſe.lt is not neceſſary,we ſhould here 
again 
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again review thoſe machinaments.or engincs,wiich the old Egyp. 
tians and Babylonians made uſe of,cither in diſcerning theSignes of 
the Zodiack,or taking the Diameter of the Sun : or thoſe, which 
Arittarchus and Archimeds aſed.for commenſurating the ſame Dia- 
meter.Only we cannot but wonder.by the by.how Aritarchus,ha- 
vingaimed fo neer th2 white of trath,in the matter of the Suns Dj- 
& Arener,num Ameter, and determining it to be the 720th part of the Circle, or 
halfa degree 3 as is deltvercd by Archimed:(hould yct err {o widly 
in his book of Magnitiedes and Diſtances, as to make the Diametcy 
of the Moon (waich in truth 5 is very ncer as great as that of the 
Sun) to be the 1goth.part of the Circle.or 2 degr, when he called 
it the Fifteenth part of 2 Signe;which mittake of his w=> long lince 
takennotice of by Pappws.Nor is there any neccitity.why we thould 
jarvey thoſe Infiruments.that Albategnine,Purbacchins, Regiomouta- 
aw,Copernicw.and cther more modern Aitronomers ufed : confide- 
ring.that beſides theRwles made by Regiomontanm( which Beraurdus 
IWaltherus,his diſciple,preſerved.and had recourſe tc,in his Obſcr- 
vations of the Suns Altitude)they came fo thort of the leaft of Ty- 
choes,jin point of exact reaſoning. and amplitude,that they deſerve 
rathcr to be perpetually forgotten,than remembred to compctition, 
However its ſeriouſly to be wiſhed, that the Obſervations made by 
thoſe incomparable initruments of His,may ly no Jonger concealed 
trom the World(tor by tingular Providence.they have bcen hither- 
to preſerved.as Gafſexd atteiteth, in the life of Ty:19) but ſoon be 
brought to Light.And this aſwell tor ſundry weighty Contiderati- 
ons there alleadged by Gaſſends as tor this,that not all the Stars, 
of which Tycho hath givena copious Catalogue in his Progymnaſ- 
mata.may be found reduced to congruous Calculation (in as much 
as they donot exatly correſpona with the heavens )and that vari- 
ous Catalogues have been pretended from theſame,which are very 
much different each from other : forall the difficulties hercupon 
depending may ſoon be removed.and all miſtakes rectuicd, by ha- 
ving recourſe to the Fountain,or Original ebſervations,which will 
clcarly declare,what hath bin already corruptly deduced,and what 
may be at length-carctully and demontiratively deduced from 
them, 

And,in the mean while, if Hipparchxus his memory be ſo highly 
ard (indeed ) jutily precious among learned men.tor his great mcr- 
rits in cxcogitating and framing Iuſtruments, whereby to take the 
dincnhtons,diftances,motions &*c. of Heavenly bodics : __ 
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that of our Tycho ought to be as kiglily eftcemed by us and all Po- 
ſerity 3 {mce he alone.tor ſo many Agcs together was found, that 
durit not only imitate him in thoſe ſublime inventions 3 but {© i- 
mitate,as very much to exceed him.For my part, trulyztince Hip= 
parchus ray righttully be called At!.x th- $2c0::4.T ſhall do bur juit- 
icc to name Tycho, Herenles the Second, who releiving his Predecel- 
{or.long languithing and ready to taint under fo prodigious 2 bur- 
den 3 which doubtleſs was the Reafon, why Kepler called him, rhe 
Modera Hipparchur, 

And thus have weina thort Relation.rehearſed to you.what we 
could gather together.concerning the Origira!, Progrels,and Ad- 
vance of Ajtrouomy,trom the higheſt of times,of which there remain 
any Authentick memorials,down to the deceaſe of Tycho Brabe,the 
Noble and the Great. As for what Ad:tiors this excellent Scienze 
hath received.by the induſtry ot Aftrozomers in this preſent Age,by 
the help of the Teleſcope, whoſe Invention may ſeem to have been 
unhappily deterred too long,as being deferred till ſome Years after 
Tychoes death : they may be ealily ſummed up. For all that our 
Days can juttly challenge the honour of difcovering.is (1. )the ſpots 
in the Sun: (2.}the inequality of the ſuperticies of the Moon : (3.) 
Venus ſhifting her apparences,as doth theMoon : (4) Mercury and 
Fupiter in ſome Proportion,doing the like :(5.) Frpiter with a kind 
of a bound about him.and guardcd with four lefler Stars as Atten= 
dants : (6.) Satura triple-bodied : (7.) the Galaxy tully beſet with 
ſmall Stars : and($S.) divers pale afſemblics of ſmall Stars ſeeming 
tobeonly little white clouds in the Welkzz, with ſome other parti- 
culars lately remarked. Now it you pleaſe to add this to the former 
ſummary : you have the whole (though brict)) Story of Aitronomy, 
from its very infancy to that augmented ſtate it now hath attained; 
I wiſh I might have faid,to its Full growth and Perfedicn.But,alas$ 
that is reſerved for Polierity. 
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A Catalogue of Books,Mapps,and Inſtruments, Made and Sold by 
Foſeph Moxon,at his Shop on Luagate-Hillatthe Sign cf the 4tlas. 


Lobes Celeftial.and Terreſtrial of all ſizes. 

IF Spheres according to the Ptolomean,Tychonean,Copcrnican Syteme:F7 7th 
Books for the uſe of them. 

1heSpiral Line.Guaters Quadrant and NoGurual;Printed & paſted.Sea-Plate, 
Printed on Paper or Parchment,aad Pajted on Boards. I rights Correfityn of Er- 
rors,in the Art of Navigation. he third Edition. with Additions. TheCatholich Pla- 
niſphere.cal*d Blagrave*s Mathematical Jewel;made very exafily on Paſt-boards , 
about 17 inches Diameter Vignola,o» the Compleat Architei, A new Invention to 
raiſe Water higher than the Spring With Certain Engines to produce either Moti- 
01 or Sound by th? Water. A Tutor to Ajtrology, A large Map of the TWorld,10 foot 
long and 7 foot deep.Newly Correcied by Joteph Moxon. Concave Hemiſpberes, 
wherein are Depicicd ali rhe Stars and Conſtellations of Heaven , and ſerve for a 
Caſe.for a Terreſtrial Globe Wherein i: d:ſcribed all the Countries of the Earth, 

An Exadi Survey of the Micrecoſmmns or Tittle World4,Being an Anatomis of the 
Bodies of Man andWoman ByRemelinus a4 others, Engliſhed hby].IrctonChirur, 

Alſo all manner of Math-matical Bock,or Injtruments,aud Maps whatſoever, 
are ſold by the aforeſaid, Joſeph Moxon., Hydrographer to theKings moji Excellent 
Majeſty. 

A Mapp of all theIWorld\4 Foct Iong & 3 Foot deep;paſted onCloath #& Celonved. 

A Mapp of the Engliſh Empire in America, deſcribing all the Places ithabie. 
t?d there by the Engliſh Nation, aſwel oz the Iſtards as on the Continent, 

2 Celeſtial Hemiſpheres of all the Stars and Coniellations in Heavs: Projected 
pon the Poles of the Equator.17 Inches Diameter, curiouſly engraved on C opper 
Plates. | 

6 Scriptural Mips,1.0f a'l the Earth : Ard bow ofter the Flood it was divided among-the 
Sons cf Noah 2.0f Faradice,or the Gurden cf Eder;with the Conntries circn jacent inhabited 
by the Patriarchs.3.The 4c years Travel oſ:he Child: en of If, cel through tha Wilderneſs .4.Ca- 
raan,or the Holy landk Ard bow it was devided un:ong the Twelve Tribes of if726l : 4rd travel. 
ed throug\ by our Saviour and his Apoſiles.S.The Travels cf Saint Foul und other of the Apoeſt- 
tes,in their prepngating the Goſpel. 6. Fervſulem as it ſcecd in our Suvicurs time, 1 full ts be 
bonud up 1” Bibles, AP cok of Explunations to theſeMaps,ent:tu'ed Sacred Geegrap by. 

Profical PerſpeFivegor Perſrefinve made eaſie,T.oching, by the Opticks hw to delineate 
all Bodies,Buildings or £audst ips C9 c. Py the Carrcticks how to delineate confuſe d Appear- 
ances, ſo, as when ſeen ina Mirror or } oliſht Body of ans intended ſkape, the RefleGicn ſt all 
ſhew a deſign. By the Dioptricks, hcw to dravy pasis of « any Fignrrs into ene , when ſeen 
threugh a Glaſs or .ChriFal cut into many Faces, Ey Jolep]. Moxon Kyo: Q c 

Chryſtologiz,or @ brief but true cecount cf the certain year, moneth, dv aud minute of the 
Birthof FESUS CHRIST.By John Fuiler BD. and Chip latn to bi. Gruce James Fuks 
«f Ormond, (ye dvd Reforof Lichbor ough in the Dicces of Peterborough, 
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6, Of the Duadrant of Altitude. 6 
7, Of the Hour-Circle,and its Tadex. 6 
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. Of the Semi-Circle of Poſition. 7 
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» Of the Equator. 
. Of the Meridians. 
. Of the Paraliely. 
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Globe. 9 
7. Longitude, 0 
8. Latitude, II 


3. Of the Celeſtial Globe, or the Eight Sphere, repreſented by the 
Celeſtial Globe : its motion, and of the Circles, Lines, Imas« 


ges,Stars,cAefcribed thereon. IT 
1. Of the eight Sphere, II 
2. Of the Motion of the eight Sphere. I2 
3s Of the EquinoGial, 13 
4. Of the Ecliptich, I5 
5. Of the Poles of the Ecliptick, 15 
6. Of the Axis of the Eeliptick, 16 
7. Of the Colures,and Cardinal Points. 6 
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8. Of the Tropicks. fol. = 
9. Of the Circles Arttick, and Antarfiick, 
10. Of the Images called Conflell ations, drawn upou the Cel? #1 


Globe. 7 
oy I. Of the Number of the Stars. 19 
. Of the Scituation of the Stars, 20 

_ Of the Magnitude? f the Stars, 20 


The prof portion of the Diameters of the fixed Stars; C ompared "_ 
the Diameter of the Earth. 
The proportion of the fixed Stars ,Compared with the Globe of hs 
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I4. Of the Nature of the Stars. +0 
15. Of Vi 4 LE or the Milky w. ay. = 
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Ome Ad nertifiidiiniel in C hooſing and Uſing the Globe fol. 35 

I. To ow the Longitude and Latitude of Places, on the Ter- 

retrial Globe. 37 

2. The Longitude and Latitude being known,to Refiifie the Globs 

t for uſe. 3s 

3. To find the Place of the Sun in the Ecliptick, the Day of the 

Moneth being firlt knows, 39 

4. To find the Day of the Moneth, the Place of the Sun being gi- 

ven. ©) 

5. The Place of the Sun given zo fiud its Declination. = 

in The Place of the Sun giveno find its Meridian Altitude, 41 

» The Suns Place given, to find the Hour of Sun Kiſing, and the 

L hou rgth 'f the Night and Day. 42 

6. To find the Hour of Sun-Sett, 42 

DB. To find how long it is Twilight in the Morning aud Evening. 43 

10. The Suns Place given,to find its Amplitude; Aud alſo t to wy 
. #po11 what point of the Compaſs it Riſeth. 

11. The Hour of the Day given,to fiad the Height of the Sun, = 

32, The Altitude of the Rm Day of the Moneth given, fn 
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the Hour of the Day. fol, 46 
13, How to know whethar it be Before or After Noowe . 47 
Fov to take Altitudes & *he Duazlrant, Aftrolabe, .a#d Crofy- 


St1ff, _ 4. +. 8 a8 
To tak Altitndss by the 54 trolahe, | _ 
To take Altitudes by the Croſs-/ aff I 


14, To obſerve with the Globz the Altitude of the Sun, © 52 
I5. To fiad the Elevation of the Pole,b by the Meridi. 7H Altitude of 
the N27 and D: 7p of the. Mometh gue, . 
I6., Tot. the the Altitzds of ay Star above the Horizons by the 
Globe, 54 
I7. By the Ergo Altitudeof any Star given,to findthe Height 
of the Pole, 54+ 
15. Another w. ry fo fizrd the Height of the Pole by the Globe ; if 
 thePlace of ihe $1: be given : and alſ to find ths Hour of 6 
Day,aud &zimmuth,a id Almicantar of the Sun. 56 
19. 7» obſ*rve by rhe Globe the Diſtance. of two Stars, 57 
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m2, 58 
. The Day of the Moxeth,aita d Altitude of ary Star given, to find 
" the Flour of th2 Nth: : 59 
22; The Place of the Sun,and Fiour of the Day given,to find its A- 


gimuth in any Latitude aſſigued, .. 80 
23. The Place of the Sun.aud Hour of the Day given, whe the 
Almi:autar of the Sun, Gr 
24, The Place of the Sun given, to fiad what Hors it comes to the 
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Earth, = 
26. Tofind the Right Aſcenſion of the Sun or Stars, 63 
27. To find the Declination of” the Sun or Stars, 64 


A Table of the Right Aſcenſinns and Declinations of 100 Select 
fixed Stars ,, Calculated by Tycho Brahe, for the Years ro 
and 1700. Ars alſo their diffcrence of Kight Aſcenſuons _ 
Declinations,in 70 lears. 

28, The Place of the Sun or any Star given.to find the Right De? 
ceaſion, aud the. Oblique Aſcenſion, and the Oblique T7 Deſcs 7 
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25. Any Place on the Terreftrial Globe being given, to Puts a 
Antipodes. 
3O. - find the Perecij of any given Place, by the Ti rneſr 
Globe, 
31. To find the Antecij of any given Place, upon the Terretrifh 
Globe, 
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39+ To find the Azimuth and Almicantar of any Star. Sr 
40. To find the Hour of the Night, by obſerving two known Stars 

in one Azimuth and Almicaxtar, 8r 


41. The Hour given that any Star in Heaven comes to the Meridi- 
an.t9 know thereby the Place of | the Sun,and by conſequence the 


Day of the Moneth.though it were loſt, 82 
42. The Day of the Moneth given,to findin the Circle of Letters on 
the Plain of the Horizon,the Day of the Week, 83 


42. The 4zimuth of any, Star given, to find its Hour in any giver . 
Latitude; 4 

44. Hew you may learn to know. all the Stars in Heaven, by bs 
Celeſtial Globe. 

45. How to hano the Ter retrial Globe in ſuch a poſition-that by kr 
Suns ſhining 99:1 it you. may with great delight at once vebold 
te demoaji: »ation of many Principles in Aftronomy, and 4 
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46. To know by the Terre trial Globe in the Zenith of what Place of 
the Farth the Su is, 

47. To find in what different Places of the Earth the Sun ow bo 
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ſame Altitude.at the ſame time. 
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48. To find the length of the Longeſt and Shorteſt ArtificialDayss Trob. 


Night. 95 
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Globe, 99 
52, How to find the Hour of the Night,when the Moon ſhines on a 
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and the reſt of the Moveable Feaſts. for ever, IO02 
54. The Age of the Moon given.to find her place in the EclIptick ac= 
cording to her mean Motion. IO4 
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and Declination of any Planet,or Comet, to place it on the Globe, 


to correfpond with its place in Heaven. I05 
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| | Height of. the. Pole, by.a known Star- obſerved Riſing or Set» 
2 : tg. h fol. 112 
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of Latitude. | I13 
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how to know the dittance of your Ship from them, 20 
19. Of Tides,and how by belp of the Globe 30:1 may in general judge 

of them, I21 
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Reigneth any given Hour of the Day or Night. fol. 131 
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8. How to Direti a Figure by the Clobe 134 
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20 
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